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Arr. XXVII.—The Permeability of Metals to Mercury; by 


Prof. Horsrorp of Harvard. 


Dante observed that bars of lead, tin, zine, gold and silver, 
became penetrated by mercury, when partially or wholly im- 
mersed in it. He noticed that mercury combined to form a 
crystallized amalgam* with each of the first four metals and by 
the aid of heat, also with silver.t 

Henry modified the experiment of Daniel, with lead, giving to 
the bar the form of a syphon, one end only of which was im- 
mersed in the mercury. He discovered the remarkable fact that 
the mercury may not only be carried through the bar in this 
form, but that it will drop from the longer section of the bar, 
thus exhibiting the syphon experiment, employing a solid bar for 
the tube and mercury for the liquid. 

I have repeated the experiments of Daniel and Henry, and 
have modified them in a variety of ways to meet the inquiries 
suggested in the investigation of these phenomena, and I propose 


* Annals of Roy. Inst., vol. i. 

+ Béttger prepared amalgams of barium, manganese, cobalt, nickel, zinc, silver, 
lead, copper and cadmium, by pouring salts of these metals upon sodium amalgam, 
Klauer observed the formation of calcium and magnesium amalgams, upon pouring 
salts of these metals upon potassium amalgam, Wollaston, Berzelius, Davy, Berg- 
mann, Damour, Débereiner, Serullas and Tennant have made various researches in 
this field. The production of amalgams by electrolysis are well known. 


Pogg., 52, 187. 
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to give, in the following paper, the results at which I have 
arrived.* 


Experiments with Lead.—The bars employed by me, witha 
few exceptions for specified purposes were cast in paper moulds 
surrounded by sand, of a diameter varying but slightly from -0U6 
mm., aud of variable lengths to suit the objects of experiment. 
The following inquiries were submitted to experiment. 


I. Has the bar saturated with lead increased specific gravity? 
Bars of lead, after standing in a cup of mercury until they had 
become saturated with the latter metal, were taken out and care- 
fully scraped to remove the surface coat, and the specific gravity 
ascertained in the usual manner. ‘The following determinations 


were made. 
Sp. gr. of lead. Sp. gr. of lead and mercury. 


11-431 11-409 
11:405 drawn bars. 11-426 
11-407 11-436 
11-415 


drawn bars. 


11:414 average. 


11:421 average. 
11-423 
11:405< cast bar. 11-464 cast bar. 
11-387 


11-405 

They seem to indicate increased specific gravity. 

The irregularity of these results led to an experiment to ascer- 
tain if there might be cavities in the bar. The specific gravity 
of mercury being greater than that of lead, as 13-575 (Fahren- 
heit) is to 13-445 (Berzelius), a bar containing cavities would 
have when saturated with mercury a higher specific gravity than 
a bar without cavities, similarly saturated. 

The following are the weights before and after being saturated 


with mercury. 
Increased to 


I. 46342 gr. of lead. 46730 gr. 
IT. 48403 “ 49190 
62051 “ 63153 “ 
Incrense. 
I. 00388 grammes. 
Il. 00787 
The result was unsatisfactory, nearly equal weights of lead 
had apparently absorbed weights of mercury differing from each 
other by a hundred per cent. 


* T met with the first exhibition of the experime nt of Prof. Henry in the labore 
tory of Prof. Ten Eyck of Albany. 


— 
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Upon examining the bars where in contact with the mercury 
they were corroded and lead was found dissolved in the mercury. 
More lead might have dissolved from one bar than the other. 

Another experiment made to determine the expansion of a bar 
of lead, by the absorption of mercury, to which reference will 
be made below, confirms the opinion of higher specific gravity 
of the amalgam. 


Il. What is the velocity of transmission of mercury through 
lead ? 

It was observed by Prof. Henry that the progress of mercury 
was more rapid in cast than in hammered lead. Upon noting 
the progress from day to day, most unexpected results have pre- 
sented themselves. In a vertical bar with the mercury at the 
bottom, the progress is at first rapid. It diminishes in velocity 
however from day to day, until after several months having 
reached a height of between six and seven inches, it is not one 
thousandth as rapid as at the outset. 

A hollow bar of lead of 4th inch calibre was erected in a cup 
of mercury. The latter metal rose 


In hours, ‘ 0-062 mm. 
** 18 hours more, . 
0-028 
0-008 
0-010 
0-014 
0-007 
0-006 
0-012 


Total, 313 0:155* 
In two cast bars it rose somewhat more rapidly, and to a total 
greater height. In one (a) the velocities were as follows. 


In 24 hours, 0-085 mm. 
24 hours more, . ow * 


Total, 234 


* The mercury arose in a second similar hollow bar — 

0075 
0-055 


In 24 hours, 
6 days more, 
90 “ 
* 53 
It had previously been saturated with mercury but had apparently lost most of 
its mercury by evaporation. 
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In the other (b) which was composed of short pieces fused to- 
gether the mercury rose 


In 169 days, ‘ 0-224 mm. 

A7 days more, . . 

Total, 269 “ 0250 “ 


Placing these results side by side we have the ascent of mer- 
cury in twenty-four hours 
In drawn lead, 0:070 mm. 


The total height to which the mercury rose during the time of 


experiment 
In drawn lead, = 0143 mm. 
cast (a) = 0177 “ 
(b) = 0 250 


The last result confirms a further remark of Prof. Henry, that 
the mercury follows the seams of a cast bar, rather than the more 
homogeueous portions. It is obviously a case of capillary attrac- 
tion, the mercury ascending between the walls of narrow fissures. 

Ill. Does gravity influence the transmission of mercury ? 

Mercury was presented at the top of a bar 0°80 mm. in length. 
Its descent was astonishingly rapid. In two hours it had pene- 
trated ‘360 mm. The first quantity having all passed into the 
bar it ceased to flow. Upon the addition of another portion the 
flow was resumed. In less than two days the mercury dropped 
from the bottom. 

A syphon shaped bar with the shorter leg out of the mercury, 
though it became saturated discharged no mercury. 

Gravitation evidently facilitates the transmission of the mer- 
cury when flowing from above downwards. It of course op- 
poses its flow from below, upward. 

IV. Does the mercury which passes through the bar of lead 
contain the latter metal in solution ? 

The drop presents a film upou its surface, which, as in a sack, 
of very considerable tenacity, encases the purer metal. Upon vola- 
tilizing the mercury at a low heat under a mass of cyanid of potas- 
sium, carbonate of soda and sand, there remained a button of lead. 

V. Is the lead contained in the bar derived from the end of 
the longer leg of the syphon, or from the interior of the bar as 
well as the end? 

In the latter case the interatomic spaces would be increased, 
and the mercury under the influence of capillary attraction and 
gravitation, might be expected to flow faster. ‘To ascertain if 
this might be, a syphon bar was arranged, of diameter ‘006 mm. 
—total length oue decimetre. The amalgam dropped into a 
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weighed porcelain cup, and was determined at intervals of ten 
days, and finally after a lapse of but four, emptying the cup after 
each weighing. The quantities that flowed through in the pe- 
riods to ten days were— 


Ist ten days, 64169 
34,“ , . 86281 
4 days more gave, . 17°3920 
equal for ten days to, “43° 4806 

Total, 104 days, 211-9691 


It will be observed that the quantity flowing through in the 
last four days of experiment was not as great a proportional in- 
crease as that of the preceding ten days. 

A second experiment was made with another bar, employing 
the same mercury, now more or less saturated with lead. 

The length of the bar was 0-U70 mm. and the diameter 0-006 
mm. The first two weighings were at intervals of ten days, the 
remaining weighings once in five days. 

There dropped in the 


Ist and 2d five days, 482735 grammes. 
3d “ Ath “ 66°5655 
5th, . 316409 « 
6th, 29:7585 « 
7th, . 313590 
8th, 30:1640 
9th, . 353460 « 
10th, 39-9694 « 
Lith, 360043 
12th, 312365 « 
13th, . 315286 « 
Total, 70 days, 443 8452 “ 


The first suite of experiments led directly to the conclusion, 
that the increased flow of mercury in a given time, was due to 
the increased porosity of the lead—to increased capillary attrac- 
tion. The second suite of experiments did not sustain this con- 
clusion. In the first place coutrary to expectation a vew bar 
transmitted more mercury, than the bar conceived to have be- 
come highly porous by use. And in the second place the quan- 
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tity transmitted in a given time, soon attained a maximum from 
which it varied but little to the close of the experiment.* 

The 5th, 6th, 7th, Sth, 12th, 13th and 14th weighings gave 
quantities varying but little from each other. The 9th exceeded 
any of the preceding determinations so much that I was led to a 
careful inspection of the circumstances attending the experiment. 

I found the bar more deeply immersed in the mercury. Its posi- 
tion was maintained for the two succeeding experiments, and then 
changed to that occupied at first. ‘These weighings led to the opin- 
ion that the cause of the discrepancy was the unequal absorbing 
surface, to which the mercury had been exposed. More mercury 
had passed into and through the bar in one case than the other. 
This view was confirmed by an especial experiment to ascertain 


VI. What is the influence of the extent of absorbing surface 
exposed to the mercury ? 

Two bars of equal length and diameter were taken. They 
were bent into syphons and the shorter leg dipped in a solution 
of gutta percha in chloroform—a sort of collodion which in- 
crusted them with an impermeable envelope. After drying, the 
gutta percha cuticle was scraped from the end of one bar—and 
from the end and nearly an equal portion of the side of the other. 
The shorter legs of both were placed in the same cup of mer- 
cury aud the longer legs in other weighed cups. 

‘I'wo drops fell from the bar having the larger surface before 
any fell from the other. After nine days the quantities were 
weighed. ‘Through the bar having the greater absorbing surface 
there had flowed, . 38902 gr. 

Through that having less, . 2:1285 “ 


It might be supposed that the syphon action would be limited 
by the height to which the mercury rises in a vertical bar. An 
experiment was made to ascertain 


VII. Whether the ascent of mercury he influenced by the ver- 
tical elevation of the summit of the syphon, above the mercury, 
or the length of bar between the mercury and summit? 

A bar was saturated with mercury and then bent into the form 
of a syphon—the shorter leg being 0-150 mm.—the longer 0-800 
mm. in length. At the end of thirty-four days, there had ap- 
peared no drop. At this period the shorter leg was inclined at 
an angle of 15° tothe horizon. In 129 days no amalgam had 
dropped from the longer leg. As the bar was saturated with 
mercury, the height to which the latter metal rose in the syphon 


* Experiments undertaken since this paper was sent to the Journal, show that the 
above conclusions may require some modification. At the close of the above series 
of experiments, the quantity of mercury passed in 5 days was a fraction less than 
82 grammes. At this stage, the surface of the bar-syphon was rubbed so as to re- 
move the coating of suboxyd and present a continuous amalgam. Thereafter the 
flow of mercury ray.idly inc reased, until at the date of this note (March 8) a bar- 
syphon less than 0-006 mm. in diameter and 0-070 mm, long, discharges in 24 hours, 
the extraordinary quantity of 40° grammes, 


os 


ee 


| 
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could not be ascertained. It is evident nevertheless from this 
experiment and those detailed under inquiry (II), that the prog- 
ress of mercury is so slow after having penetrated some 0°150 to 
0200 mm. of mere !ength, that length influences more than ver- 
tical height. From the results of the first and second series of 
experiments, arose naturally the inquiry, 


VIII. Does the mercury saturated with lead flow through 
leaden bars? 

The following experiments were made. 

Ist. ‘'wo syphou-shaped bars were placed in mercury that had 
once run through lead. In three days drops fell from both. 

2d. Mercury in which lead had been standing for months, and 
which was viscid from the presence of crystallized amalgam, 
was taken, and two bar syphons, one saturated with mercury 
and the other pure, were placed in it. In due time the amalgam 
fell from both. 

3d. ‘Three syphons of nearly equal length were placed in a 
cup of mercury. In due time the amalgam dropped from all. 
In a few days the cup was emptied. As it ran through it was 
received into a second cup, from which when the first was emp- 
tied, it was poured back, to run through a second time, and a 
third, and so on. 

The amalgam thus ran through some twelve or more times. 
It was saturated when it first came through, for it had every fa- 
cility for acquiring the largest measure of lead it could hold. In 
this condition it ran repeatedly through the bars. 

The quantity of liquid amalgam diminished, and there accu- 
mulated in the cup, at each end of the bar, crystallized amalgam. 
The mercury had evidently evaporated. 

Bars brittle when first withdrawn from the mercury in time 
recovered their tenacity, and apparently, with the loss of mercury 
by evaporation. ‘This led to analyses in answer to the inquiry, 


IX. What is the constitution of the bar saturated with mer- 
cury when in contact with the mercury, and also after long ez- 
posure to the atmosphere ? 

An analysis of the saturated bar—the lead determined as sul- 
phate* and the mercury as sulphide, gave of 


* An analysis of the saturated bar, by fusing under a mixture of carbonate of 
soda, cyanid of potassium and sand, gave of 


Lead, - - - - - 96°53 
Mercury, - - - - - 3:47 
100°00 

Another gave of 
Lead, - - 94°25 
Mercury, . - - - - 5°75 
100°60 


Tt was obvious that if the loss by vaporization im one case embraced all the mer- 
cury, it included some of the lead in the second. 
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Lead, . ‘ . 96°32 
Mercury, ‘ 3°63 
99-95 

II. Another analysis of the same gave of 
Lead, . ‘ 96:39 
Leaving of mercury, 3:62 
100-01 


I. An analysis of the bar after seven months exposure to the 
atmosphere, gave of 


Mercury, ° . 083 per cent. 
Leaving of lead, » 
100-00 
II. Another analysis gave of 
Mercury, . 088 
Lead, . ‘ 9922 
10010 


The mercury was determined by treating the bar with dilute 
nitric acid, and stopping the action, as soon as the mass as- 
sumed a giobular form. By this process the lead being a more 
highly electro-positive body would alone have been dissolved, 
and there would have remained of the lead only so much as 
belongs to the liquid amalgam which was found not to exceed 
two percent. ‘The lead was determined in the second case as 
sulphate. 


X. What is the constitution of the amalgam which flows 
through the bar? 


An analysis gave by precipitation of the sulphate of lead from 
the nitric acid solution, in 


2:7348 gr. of amalgam, 
0-:1008 “ of sulphate of lead, § =2'52 per cent. of lead, 


leaving 97°48 per cent. of mercury. 


An analysis of the solid crystalline amalgam, which formed 
about the bar, when in contact with the mercury gave of 


Lead, 36°03 per cent. 
100-00 


A cast bar, the surface of which was not scraped, after a little 
time lost no more of its mercury as the following weighings 
show, 
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Weight, 40476 difference. 


20 days later, 3.9971 — 0°0505 


At first the mercury on the outside and ends, was at the sur- 
face volatilized. The crystalline amalgam prevented thereafter, 
the escape of the mercury. 


XI. What change will the saturated bar experience, long in 
contact with the mercury ? 

A straight bar 0-040 mm. long, placed erect in mercury was 
soon saturated throughout. No sensible change in its texture took 
place till at the end of one hundred and ninety-four days, the 
portion just below the summit began to enlarge, and crack open, 
displaying at the end of a few days crystallized angles and sur- 
face in the interior. The crystallization continued for ninety 
days when the observations were terminated. 

All the vertical bars that from the commencement of ex- 
periment had remained standing in the mercury, nearly equal 
periods, cracked open, more or less throughout their entire 
length. 

The syphons employed in experiments under (V), after hav- 
ing been withdrawn from the mercury forty-four days, on being 
returned to it, did not promptly permit the quicksilver to flow 
through, but after forty-one days began to crack ;—twenty-six 
days later the mercury resumed its flow. 

The velocity of transmission was greatly diminished. In 
sixty days there fell only 11-4604 grammes. The texture of 
the bar and the play of affinities had both changed. 


XIL. Does the bar expand at once upon becoming saturated 
with mercury ? 

A piece of 4 inch lead tube was split open, flattened and 
scraped bright, and its length having been accurately ascer- 
tained —-+198 mm, mercury was spread over its entire sur- 
face, care being taken to avoid the points where admeasurement 
had been made, and where expansion if it occurred was to be 
observed. 

When the mercury had penetrated to the lower surface of the 
bar admeasurement was again made. ‘The bar had not percepti- 
bly increased in length, nor did it, in the first ten days after the 


Saturation with mercury. 

E'rperiments with Tin.—The fact that tin is permeable to 
mercury was noticed by Daniel. The following inquiries were 
submitted to experiment. 
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I. Is the specific gravity increased by being saturated with 
mercury. 

The experiment was made with tin before it began to crys- 
tallize, and after the crystallization had apparently come to an end. 
Spec. gr. of pure tin employed in the experiment, 7°29 
Tin saturated with mercury, ‘ . , 7:50 
Tin and mercury—crystallized amalgam, 8-00 


Il. What is the velocity of transmission of mercury through tin? 
The bars used in the following experiments were cast in paper 
moulds surrounded by dry sand. A bar 0-006 mm. in diameter 
was placed in mercury having 0:°185 mm. above the surface of 

the liquid metal. The mercury ascended as follows— 

In the Ist day, : 0-010 mm. 

2d, “ 0-010 

ad, 0-010 * 

4th and 5th days, . 0022 * 


6th, day, 0-013 
7th, “ 0-013 


8th, “ ‘ ‘ « 


At the end of six days the bar began to crack open at the bot- 
tom. In fifteen days the mercury reached the top of the bar, 
0-185 mm.—making for the last seven days, a velocity of 0-013; 
mm. per day. 

The movement of the mercury in tin differs greatly from that 
of lead. In the latter this progress is by a sort of inverse geo- 
metrical ratio, in the former it is remarkably uniform. 

A second bar was fitted to the top of the first and secyred in a 
tube by means of corks so as to preserve the contact. The mer- 
cury continued to rise, through several days, and attained a total 
increased elevation of 0217mm. Before the mercury had en- 
tirely ceased to ascend, the bar below opened into numerous fis- 
sures, and the entire column of amalgam became eminently brittle. 

It would seem as if the crystallization arrested the play of affin- 
ities upon which the ascent of the mercury depended. 

IIl. Does the tin permit the syphon action ? 

A bar of 0:006 mm. diameter, 0-185 mm. total length, was bent 
into syphon form and the shorter division placed in mercury. In 
fifteen days the mercury dropped from the bar. In two days 
more the bar broke of its own weight. ‘The brittleness of the 
saturated tin bar, taken in connection with the more rapid crys- 
tallization, made it impossible to perform the serial experiments 
undertaken with the lead. 

IV. Does mercury saturated with lead flow through tin bars? 

A syphon of 0:170 mm. total length was placed in a cup con- 
taining mercury that had run through lead. In due time the 
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liquid issued from the larger leg of the syphon. Upon analysis, 
the liquid was found to consist only of tin and mercury—the lead 
had been left behind. In the bottom of the cup was found a 
crystallized amalgam of tin and lead. 

V. What is the constitution of the solid crystallized amalgam 
—the bar of tin saturated with mercury. 

Several determinations were made of both mercury and tin— 
the former as sulphide, the latter as stannic acid. ‘The mercury 
determinations were uniformly too high, from the unavoidable 
presence of free sulphur. ‘The tin analyses follow— 

Tin. 


100 parts of amalgam gave 82°9 per cent. 


Average, 
Average of mercury, 
These numbers give very accurately the constitution, 
Hg Sns. 
The amalgam that flowed through, gave 
‘ 
Leaving mercury, 


The amalgam that flowed through, leaving the lead behind, 
gave— 


Mercury, 


VI. The bar of tin as it becomes saturated with mercury, 
bezins, as remarked above, to crystallize. 

If at an early stage in the crystallization, the bar is bent, the 
outside cracks off, revealing a pith as distinct as if it had been at 
first cast, and then a sheath cast around it. 

If the crystallization be permitted go on, the fissures penetrate 
to the centre of the bar. Daniel observed, that a square bar split 
into triangular prisms—the separating fissures following diagpnal 
planes. If the top and bottom of the bar were right angled termi- 
nal planes, the crystallization freed a pyramid, at either extreme. 

The bar being irregularly cylindrical, the fissures were formed 
as in the case of the prism—along the lines of least resistance. 


577°5 

5 

100-00 

100-00 
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VIL. Does the mercury volatilize from the saturated tin bar? 

An affirmative reply might perhaps have been anticipated from 
the results with lead. In this however as in other respects the 
tin and lead are greatly unlike. 

A bar of tin saturated with mercury was weighed at intervals 
of ten days. Its weights were as follows— 


Ist, 5°2061 grammes. 
After 10 days, . 52061 
‘ : 52061 


It crystallizes very soon after becoming saturated, and then as in 
the case of the lead volatilization ceases. 


Experiments with Gold.—The progress of mercury in a bar of 
gold is exceedingly slow. This fact was observed by Daniel. 
Under favorable circumstances, in a strip of rolled American 
coin 0-0006 mm. in thickness, the mercury rose, 0-008 mm. ina 
period of 240 days. The surface of the mercury around the gold 
was coated, with a coherent solid amalgam. 

Mercury coming in contact with gold, as is well known, rapidly 
combines with it. The depth to which mercury penetrates, 
seems to be influenced by considerations, something like those 
which prevail with lead. 

Experiments with Silver.—The progress of mercury in silver 
is scarcely more rapid than in gold. It rose in a strip of Ameri- 
can coin 0:00009 mm. thick, but 0-0085 m. in 240 days. 

The circumstance that both the above metals were rolled, and 
of course compressed—and the fact that both were alloys, doubt- 
less impeded the flow of the mercury. 

Experiments with Zinc.—A bar of zinc was cast in a crooked 
glass tube, so as to possess without bending, the requisite syphon 
form. Upon being placed in mercury it rapidly dissolved all be- 
low the surface of the liquid metal. The mercury however pen- 
etrated 0:0065 mm., and, in this condition withdrawn from the 
mercury—retained a semi-liquid drop at the eud of the shorter 
leg, 25U days, that being the period of observation. 

Experiments with Cadmium.—A syphon of cadmium was pre- 
pared in the manner of the zine syphon. It dissolved rapidly in 
the mercury, but there appeared after sometime, an enlargement 
of the body of the bar 0-006 mm. from the end of the shorter leg, 
which resembled that in the bars of lead, except that it did not 
crack open. 

Experiments with Platinum, Palladium, Iron, Copper and 
Brass, gave only negative results. The permeability of several 
of these metals to molten tin, gold and silver and of iron to mol- 
ten copper, is well known. 
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Summary of Results. 


Ist. The specific gravity of lead is increased by saturation with 
mercury. 

2d. The velocity of mercury diminishes, as the length of the 
saturated bar increases—and in a kind of geometrical ratio, 

3d. The progress is more rapid in cast than in drawn lead. 

4th. The total height to which the mercury attains is greater 
in cast than in drawn lead. 

5th. Gravity facilitates the flow of mercury from above down- 
ward. 

6th. The mercury, which passes through a syphon-shaped bar 
of lead, contains lead in solution. 

7th. This lead is derived from the interior of the bar. 

Sth. After the transmission of a certain amount of mercury, 
and the return of this mercury to be passed again, the amount 
transmitted in a given time attains a maximum. 

%h. The amount passed in a given time with a given length 
of the shorter leg of the syphon, is dependent on the absorbing 
surface exposed to the mercury. 

10th. The syphon acticn is limited by the same law that de- 
termines the height or length of bar, through which mercury 
will pass. 

llth. Mercury saturated with lead passes through leaden bars. 

12th. The saturated bar is eminently brittle. 

13th. the saturated bar contains— 

3°55 per cent of mercury. 
96:45 * lead. 

14th. The bar saturated with, and afterwards withdrawn from 

the mercury, in seven mouths lost by atmospheric diffusion— 


2:75 per cent. of mercury. 
Leaving only ‘Su “ in the bar. 


15th. In this condition the bar had nearly recovered its origi- 
nal texture. 

16th. After the loss of a certain amount by diffusion, the sur- 
face becomes coated with crystalline amalgam, and the diffusion 
ceases. 

17th. The liquid amalgam contains 2°52 per cent. of lead. 

18th. The saturated bar long in contact with mercury assumes 
a crystalline texture and cracks open. 

19th. After crystallization commences the progress of the mer- 
cury is impeded. 

20th. The specific gravity of tin is increased by saturation 
with mercury. 

2ist. The saturated bar soon opens by numerous fissures, pre- 
senting crystalline angles and surfaces. 

22d. ‘Ihe specific gravity of the crystallized amalgam is greater 
than that of the bar merely saturated with mercury. 
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23d. The velocity of transmission of mercury through tin is 
at first slower than that through lead, but it differs in being uni- 
form, while the velocity in lead rapidly diminishes. 

24th. The syphon action in atin bar cannot be long main- 
tained on account of the crystallization and consequent brittle- 
ness of the bar. 

25th. The crystalline amalgam has a constitution of Hg Sn,. 

26th. The liquid amalgam coutains 

1-55 per cent. of tin to 98°45 per cent. of mercury. 

27th. The crystalline amalgam loses nothing by atmospheric 
diffusion. 

28th. Quicksilver permeates gold and silver but very slowly. 

2%h. Zinc and cadmium are permeable to mercury, but dis- 
solve in it. 

30th. Iron, platinum, palladium, copper and brass, are, at com- 
mon temperature, not permeable to mercury. 


Note.—I am indebted for most of the foregoing analyses to 
Messrs. Homer, Hague, Dwight, Worcester, Mariner, and Dean, 
pupils in my laboratory, who have kindly codperated with me in 
promoting the research. 


Arr. X XVIIL.—E rtract from the Report of the Board of Ofj- 
cers convened under the direction of Hon. Thomas Corwin, 
Necretary of the Treasury, on the Light House System of the 
United Sjates coast.* 


Sir: The light-house board have the honor to submit the re- 
port of their investigations, and the conclusions they have arriv- 
ed at, under your instructions of the 2ist May, 1851, hereto ap- 
pended, in conformity to the 8th section of the act making ap- 
propriations for light-houses, light-boats, buoys, &c., approved 
March 3, 1851, in the following words: 

“ And be it further enacted, hat the Secretary of the Treas- 
ury be, and is hereby, authorized and required to cause a board 
to be convened at as early a day as may be practicable after the 
passage of this act, to be composed of two officers of the Navy 
of high rank, two officers of engineers of the Army, and such 
civil officer of high scientific attainments as may be under the 
orders or at the disposition of the Treasury Department, and a 


* The great importance and general interest of the subject, have led us to re- 
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junior officer of the Navy to act as secretary to said board ; whose 
duty it shall be, under instructions from the Treasury Depart- 
ment, to inquire into the condition of the light-house establish- 
ment of the United States, and make a general detailed report 
and programme to guide legislation in extending and improving 
our present system of construction, illumination, inspection, and 
superintendence: Provided, That no additional compensation be 
allowed to any person serving on said board.” 

The board, having entered upon the duties confided to them 
with a high sense of their responsibilities and importance, have 
spared neither pains nor labor in seeking to obtain facts, from 
their own observation and from reliable sources, upon the differ- 
ent points embraced in your instructions. ‘They have sought for 
useful information also from reliable treatises and from public 
documents, and have endeavored to reach correct conclusions on 
the numerous points submitted to them. 

The subject of light-house illumination and improvement, al- 
though one of occasional discussion in Congress and in certain 
circles within the last ten years, has not occupied the public mind 
to any great extent in this country; while in Europe generally, 
but more especially in France, England, Scotland, and Ireland, 
the ablest and most distinguished statesman, philosophers, and 
philanthropists have devoted themselves for the last twenty-five 
or thirty years to this subject, in endeavoring to apply practically 
the aids which science and the mechanic arts have developed. 

Experiments to ascertain the truthful practical tests of the 
relative useful and economical value of illuminating apparatus, 
combustibles, and their accessories, in the most minute detail, 
have been made by Fresnel, Faraday, Stevenson, and other dis- 
tinguished individuals; the results of their investigations have 
been published to the world, and their conclusions have served 
for the formation of a system for light-house illumination, ap- 
proximating to perfection. 

Legislation, too, has taken a prominent part in this important 
branch of the public service in Europe. 

In 1825 the French government adopted definitively the French 
system of illumination on the coasts of France, and took, as the 
basis of their future light-house establishment, the programme 
proposed by the board organized for the purpose, at the head of 
which was Admiral Rossel, of the French navy. 

About this time the subject, which Sir David Brewster had 
foreshadowed in 1811, was revived in England and Scotland, 
through Colonel Colby, of the royal engineers, and Mr. Steven- 
son, the engineer to the Northern lights, (and the distinguished 
architect of the Bell Rock tower ;) however, no important step 
was taken on the English side of the channel to introduce the 
Fresnel apparatus until after a most careful and rigid examination 
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had been made by the light-house engineer of Scotland, and 
after trials of comparative usefulness and economy with that and 
the reflector apparatus at the Inchkeith station. 

In 1834 a new impulse was given to the subject of improve- 
ment in light-honse illumination by letters on the subject from 
Sir David Brewster, and from the action of the House of Com- 
mons’s select committee on the subject. 

The light-house boards of Europe seemed to exert themselves 
to satisfy public opinion by the introduction of the Fresnel lens 
at a few of the most important points for land lights, and of im- 
proved apparatus for floating lights, consisting of the Argand 
lamps and Parabolic reflectors in general use for land lights, prior 
to the introduction of the Fresnel lens, and moveable machinery 
for converting such fixed floating lights as were necessary into 
revolving ones. 

Although the lens met with much favor in England, and has 
been yradually getting into use, until nearly one-half the sea- 
coast lights have been changed since 1837, still Scotland has in- 
troduced a larger number, in proportion to extent of coast, than 
the Trinity-House corporation. Notwithstanding these decided 
improvements in the lights of Great Britain, another select com- 
mittee on light-houses was raised by the House of Commons in 
1845, and of the benefits arising from this last report, have been 
the introduction of a large number of lens apparatus, not only in 
Great Britain, but also into many of the colonies, and the sub- 
stitution of the colza or rape-seed oil in nearly every light-house 
in the kingdom, in consequence of its superiority and economy 
compared to the best sperm oil. 

Improvements in illuminating apparatus and construction, ven- 
tilation, combustibles, &c., have made rapid progress in light- 
house engineering in Europe, while in this country no attempt 
has been made to improve the lights, with the exception of the 
act of Congress approved July 7, 1838, and which was the result 
of the recommendation of the Committee of Commerce in the 
Senate, as follows: 

“Sec. 2. And be it further enacted, That the Secretary of the 
Treasury be, and he is hereby, directed to cause two sets of di- 
optric or lenticular apparatus, one of the first, the other of the 
second class, and also one set, if he deems it expedient, of the 
reflector apparatus, all of the most improved kiuds, to be import- 
ed, and cause the said several sets to be set up, and their merits, 
as compared with the apparatus in use, to be tested by full and 
satisfactory experiment.” 

* * * * * * * * * * 

Under this authority a lens apparatus was placed in each of 
the towers at the highlands of Navesink, and fourteen out of the 
fifteen reflectors were placed in the Boston light-house. 
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If “ the said several sets” were “set up” and “ their merits,” as 
compared with the apparatus in use, tested by full and satisfactory 
experiment in conformity to the act, the results of those exper- 
iments have not been seen by the board, nor have they ever 
heard that such experiments were made. With this exception, 
and the authority of Congress “to test Mr. Isherwood’s plan of 
discriminating one light from another, and of determining the 
distance of a vessel from a light,” which resulted in placing a 
second order lens in the tower at Sankaty head, Nantucket, and 
the lights anthorized by law to be constructed under the direction 
of the ‘l'opographical bureau, (Brandywine shoal, Carysfort reef, 
and Sand key,) the board have been unable to discover that any 
steps have been taken to keep pace in light-house improvements 
in this country with those of France and Great Britain. 

The board, after examining, with a patience and a zeal which 
they believe this important branch of the public service to de- 
mand, the different points to which their attention was specially 
called by the instructions of the Department, have arrived at the 
following conclusions, which they feel assured will be found to 
be fully sustained by the detailed data in this report, and its ap- 
pendix, upon which they are chiefly based. 

1. That the light-houses, light-vessels, beacons, and buoys, and 
their accessories in the United States, are not as efficient as the 
interests of commerce, navigation, and humanity demand; and 
that they do not compare favorably with similar aids to naviga- 
tion in Europe in general, but especially with those of France 
and Great Britain, and their dependencies. 

That the light-house establishment of the United States does 
not compare favorably in economy with these of Great Britain 
and France. 

That, while the superiority of the European lights to those of 
the United States (arising from the greater care and attention be- 
stowed upon them, the better and more expensive apparatus em- 
ployed in them, the larger number of keepers to the lights, the 
more rigid superintendence and frequent visitations for inspections 
and for delivery of supplies,) renders any just comparison of 
them in annual expense in money impossible; it is shown that 
the difference for maintenance per lamp per annum is very small 
and that not invariably in favor of those of this country. 

That the towers and buildings have not been constructed in 
general of the best materials, nor under the care and supervision 
of competent or faithful engineers. 

That the want of professional knowledge of the materials, 
mortars, cements, &c., for construction and repairs, or faithful- 
ness on the part of those charged with the duty, was apparent 
in nearly all the modern towers and buildings visited by the 
board. 
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That the present large sums annually required for renewing, 
renovating and repairing towers and buildings, are the conse- 
quences of the want of an efficient organization, which could 
afford the necessary professional ability for plans, drawings, and 
superintending of constructions and repairs. 

That the towers are deficient in the necessary proper accom- 
modations for oil and other supplies; in the mode of fitting them 
up, and in the materials employed for the interior work ; and the 
buildings ill-adapted to the comfortable accommodation of the 
keepers. 

That the lanterns are as a general rule, of improper dimensions, 
constructed of ill-adapted, and, in the end, not economical mate- 
rials, without professional or scientific skill ; and, in many instan- 
ces, not suited to the use for which they are designed. 

That there is no proper system of ventilation for lanterns. 

That the means said to be employed for ventilating are wholly 
inadequate, and contrary to true scientific principles. 

That there is very little attention paid to the painting of the 
interior of the ianterns and astragals, and in glazing. 

That, under a well organized system, the lights, and other aids 
to navigation might be greatly increased in number and efficiency, 
at a large saving upon the present annual cost. 

That there has never been an efficient systematic plan of con- 
struction, illumination, inspection, and superintendence of ligits, 
é&e., in the United States. 

That towers and buildings have been constructed without re- 
gard to the wants of the service, and to the peculiarities of lo- 
calities, and the special design of the lights themselves. 

That the light-house towers, buildings, and vessels visited by 
the board were not, in general, found to be in a creditable state 
of preservation and repair. 

That the inferiority of illuminating apparatus in the light- 
houses of the United States renders its renewal frequently neces- 
sary, at great expense, and never produces as effective a light as 
it is capable of making. 

That the reflector apparatus employed in the light-houses of 
the United States is greatly inferior to the requirements of the 
service, being defective in form, materials, and finish. 

That the illuminating apparatus in the United States is of a 
description now nearly obsolete throughout all maritime countries, 
where the best apparatus of that description was employed, prior 
to the introduction of the Fresnel lenses, as substitutes. 

That the sea-coast reflector lights are, in general, too low, and 
are deficient in power and range. 

That our sea-coast reflector lights are not fitted with a suf- 
ficient number of lamps and reflectors to produce the greatest 
amount of usefulness, which the imperfect system of lighting 
with the reflectors will produce. 
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That the lamps and reflectors are not, as a general rule, prop- 
erly placed on the frames, due regard not being paid to divergency. 

That the sea-coast lights are deficient in proper attendance, 
with only one keeper. 

That there is no proper classification of lights in the United 
States. 

That the lights are not properly and sufficiently well distin- 
guished along the coast of the United States. 

That there is no system of public inspection and superintend- 
ence, calculated to render the light-house establishment mode- 
rately useful or efficient. 

That the lanterns, illuminating apparatus, &c., are not super- 
intended, while they are being made, by competent or faithful 
professional men. 

That there are no general or special regulations for keepers and 
others connected with light-houses, by which to ensure an in- 
telligent or faithful performance of the duties. 

That supplies of all kinds, involving the good or bad quality 
of the lights to a great extent, are not tested and selected by 
competent persons before issuing them to light keepers. 

That there is not a proper degree of responsibility on the part 
of the agents connected with the light-house establishment. 

That the present mode of procuring and distributing supplies, 
apparatus, &c., is uot calculated to ensure either efficiency or 
economy in the service. 

‘That contractors are not held under a sufficiently rigid super- 
intendence and inspection during the execution of works of con- 
struction and repair. 

That the modern light-house towers are inferior in point of 
materials and workmanship to the older ones visited by the board 
such, for example, as Sandy Hook light-house, built in 1762; Cape 
Henlopen tower, built in 1764; Cape Henry tower built in 1791. 

That the floating lights of the United States are comparative- 
ly useless for want of efficient lamps and parabolic reflectors. 

That the light vessels are in general not adapted to the service 
they are required to perform, being defective in size, model, and 
moorings. 

That the light vessels are not properly distinguished either by 
day or by night. 

That sufficient regard has not been had to the proposed use of 
the several lights, so as to regulate their power and range accord- 

ingly. 

That there is no effective system by which to afford to sparsely 
settled parts of the coast requiring lights, the meaus of bringing 
the subject before Congress, and of deciding in advance of ap- 
propriations the best descriptions of lights to be placed at the de- 
sired points. 
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That many of the small lights have an unnecessary number 
of lamps and reflectors, while sea-coast lights are greatly deficient 
in them. 

That in the form and adjustment of the reflectors, sufficient 
attention is not paid to the range and other circumstances of the 
required lights, involving scientific principles. 

That there is not, in useful effect, a single first class light on 
the coast of the United States. 

That the lights at Navesink (two lenses) and the second order 
lens light at Sankaty Head, Nantucket, are the best lights on the 
coast of the United States. 

That there are very few, if any, reflector lights on the coasts 
of the United States better in useful effect than the third order 
lens light (larger model ) erected by the ‘Topographical bureau on 
Brandywine shoal, while the economy of the lens light is in the 
ratio of at least 4 to 1. 

That the lens lights at Navesink, Sankaty Head, and Brandy- 
wine shoal are considered to be, as a general rule, equal to Eu- 
ropean lights of the same classes. 

That the Fresnel lens is greatly superior to any other mode of 
light-house illumination, and in point of economy is nearly four 
times as advantageous as the best system of reflectors and Ar- 
gand lamps. 

That the buoys in the waters of the United States are defect- 
ive in size, shape, and distinction, as a general rule, and that i 
ficient care is not taken, nor competent persons employed, t 
place, moor, and replace them. 

That the moorings of buoys are not sufficiently heavy, and 
the chains not properly tested as to size and strength. 

That the sea-coast lights along the southern coast from the 
highlands of Navesink are comparatively useless to the mariner 
for want of sufficient power and range. 

That the dangerous obstructions to navigation around Cape 
Florida, from the Gulf of Mexico, are not properly lighted and 
otherwise marked to aid navigators. 

That the eutire southern coast of the United States requires 
additional lights and other aids to navigation to render human 
life and property safe. 

That, for want of an efficient organization, there is no system- 
atic plan adopted on any part of the coast of the United States 
for reiudering navigation safe and easy by means of lights, bea- 
cons, buoys, &c. 

That lights and other aids to navigation are provided, as a 
general rule, through the action of Congress upon petitions ema- 
nating from persons having a local interest, or from boards of 
pilots, insurance offices, chambers of commerce, &c. 
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That under a proper organization the officers of the light-house 
establishment would collect information from reliable sources, de- 
cide upon the doubtful points, and recommend to Congress all 
cases of sufficient importance to warrant appropriations. 

That the approaches to some of our principal and most im- 
portant harbors, bays, &c., are not sufficiently lighted and marked 
to render steam navigation as rapid, easy, and safe, as the wants 
of commerce demand, especially to New York, Delaware, and 
Chesapeake bays, and some of their tributaries. 

That the duty of lighting and marking with beacons, buoys, 
and sea-marks, our extended sea, lake, gulf, bay, sound, and river 
coast, efficiently and economically, can only be performed by 
persons of professional experience and undoubted ability upon a 
systematic plan, based upon the principles of the most approved 
light-house engineering. 

That there is no efficient system of inspection and superin- 
tendence of lights in the United States. 

That the light-keepers, in many cases, are not competent, and 
in no instances have they been instructed in reference to their 
duties, nor examined to ascertain their ability to perform the du- 
ties faithfully. 

That the supplies of oil, chimneys, wicks, &c., are not tested and 
selected with sufficient care, or by competent or faithfub agents. 

That there is no proper system of distributing the supplies to 
light-keepers. 

That proper attention is not given to purchasing and distribu- 
ting supplies. 

That the cleaning powder used in our light-houses is injurious 
to the reflectors, and not such as is used in other light-house es- 
tablishments ; and other articles are equally defective. 

That there is no system in the management of the light-house 
establishment of the United States. 

That the instructions to light-keepers to light, trim, and extin- 
guish the lights at certain specified times are not enforced, to the 
detriment of the service, and to the imminent risk of endanger- 
ing vessels in their vicinity. 

That such knowledge is not imparted to light-keepers, as a 
general rule, to enable them to keep their lamps, burners, reflect- 
ors, and lanterns in such order as to ensure the best lights from 
the existing apparatus. 

That frequent and rigid inspection and superintendence by 
comipetent persons are necessary to ensure an efficient and eco- 
nomical light-house service. 

That competent keepers, responsible to the government through 
inspectors. are indispensable to ensure good lights at all times. 

That supplies are not delivered at sufficiently short intervals of 
time to the lights. 


326 On the Light-House System of the United States. 


That the present mode of repairing illuminating apparatus, oil 
tanks, &c., is not economical, efficient, or reliable. 

That the removal and replacing of light vesssls, the extin- 
guishment or lighting of lights, removal or placing of buoys, &c., 
or in any manuer changing lights and other aids to navigation, 
without giving ample notices, are subjects of grave complaints. 

That there is no good reason why the light vessels on the 
coasts of the United States (if properly constructed and moored) 
should not remain at their moorings under as unfavorable circum- 
stances as those on the coasts of England and Ireland. 

That whenever light vessels are reported to have parted their 
moorings, the circumstances attending them should be carefully 
investigated by competent and disinterested persons, and the re- 
sult made known. 

That the erection of light-house towers of a uniform height, 
without regard to the elevation of the land upon which they are 
placed, is contrary to the first principles of light-house engineer- 
ing, involving, in situations of great natural elevations above the 
level of the sea, unnecessary expense, and on low coasts the in- 
efficiency of the light for want of sufficient range. 

That due regard has not been had to the wants of commerce 
selecting sites for lights along the coasts of the United States. 

That for want of a proper system in this branch of the public 
service, the densely populated coasts have a superabundance of 
lights, to the injury of navigation, while on the sparsely settled 
coasts, bounding the great outlet to the millions of commerce 
from the valley of the Mississippi and its tributaries for hundreds 
of miles, there is not a single light. 

That light-house construction, illumination, inspection, and su- 
perintendence, involve a large amount of special and general pro- 
fessional knowledge of a high character, and therefore should 
only be intrusted to the most competent professional persons. 

That competent engineers have not been employed, except in 
a few instances, to plau and superintend the coustruction and fit- 
ting up of.the light-houses of the United States. 

That the large amounts required annually to repair and keep 
in good order the towers, buildings, vessels, and illuminating ap- 
paratus of the lights in the United States, is attributable to the 
manner in which the work was executed, and to the inferiority 
of the materials employed. 

That large sums are now required to preserve foundations of 
light-towers, sea-walls, &c., which might have been saved by the 
adoption, by competent engineers, of proper plans and founda- 
tions for them. 

That no systematical and economical plan of construction has 
been employed in the light-house establishment. 
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That changes are constantly taking place in the aids to navi- 
gation, without any official notice being given to the public of 
them, which are calculated to mislead mariners. 

That there is no proper system of beaconage and buoyage, nor 
any list of them, by which the navigator, who is not familiar 
with the coast, can derive any benefit. 

That the list of light-houses and light-vessels is defective in 
many respects; and it, at present, affords very little information 
to the navigator, and is, in some respects, erroneous. 

That there is no regular systematic or effective mode of giving 
notice to mariners of proposed changes in lights, &c., or of any 
that may have been destroyed or removed by the action of the 
sea or winds. 

That the buoys are not properly painted according to law, nor 
are they in other respects properly distinguished one from another. 

That light-houses and light-vessels are not sufficiently well 
distinguished by day. 

That the buoys are not properly placed, nor replaced when 
driven from their positions, and without delay. 

That buoys are not placed upon new shoals, over wrecks, &c., 
except by a special act of Congress, through the agency of some 
philanthropic or interested person. 

That spare buoys are essential for all harbors and rivers in 
sufficient numbers to allow for all casualities, and for cleaning, 
painting, &c. 

That there is no code or manual of instruction to guide light 
keepers and others connected with the light-house service, in the 
performance of their duties in this country, as is found in every 
well regulated light-house establishment elsewhere. 

That there is no meteorological reason for the lights of the 
United States being worse than those of equal class and import- 
ance in England and France. 

That there are no proper books of daily expenditure kept; no 
returns of daily expenditure made of a reliable character; and 
the lights are deficient in all the essentials for the faithful per- 
formance of this duty, such as books, forms, registers, &c. 

That light keepers should be required to devote all their time 
to the care of the lights under their charge, and should not be al- 
lowed to attend to their ordinary aflairs to the injury of the 
service. 

That if all our present lights were fitted with lens apparatus of 
equal power to the reflectors now in use, the annual expense for 
supplies of oil aud cleaning materials would cost little more than 
one-fourth as much as is now expended for these articles of sup- 
ply annually ; that is, that the supplies now costing upwards of 
$152,000, would not exceed $38,000 to $42,000, making an an- 
nual saving of $110,000 to $115,U00. 
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That in addition to the greater superiority in brilliancy, power, 
and economy of the lenses compared to the reflectors, they pos- 
sess the great advantage of durability, to the extent of never re- 
quiring to be renewed. 

The board, therefore, recommend : 

That the general programme for improving the sea-coast lights 
of the United States, and of making necessary additions, be 
adopted as the basis of future recommendation and legislation. 

That the Fresnel, or lens system modified in special cases by 
the holophotal apparatus of Mr. Thomas Stevenson, be adopted 
as the illuminating apparatus for the lights of the United States, 
to embrace all new lights now or hereafter authorized, and all 
lights requiring to be renovated either by reason of deficient 

wer or of defective apparatus. 

That the board respectfully recommend to the honorable Sec- 
retary of the Treasury, to direct that pending the future action 
of Congress on the subject of light-house improvements, the 7th 
section of the act making appropriations for light-houses, light- 
boats, buoys, &c., approved March 3d, 1851, in the following 
words : 

Sec. 7. And be it further enacted, “'That hereafter in all new 
light-houses, in all light-houses requiring new lighting apparatus, 
and in all light-houses as yet unsupplied with illuminating appa- 
ratus, the lens, or Fresnel system, shall be adopted, if in the 
opinion of the Secretary of the Treasury, the public interest will 
be subserved thereby,” be strictly carried out, and that the neces- 
sary illuminating apparatus to fit up the light-houses now author- 
ized to be built shall be of the lens system. 

That a rigid and frequent inspection and superintendence by 
competent persons is essential to an efficient light-house estab- 
lishment, aud the board, therefore, recommend the appointment 
from the Army and Navy of a suitable number of inspectors for 
the lights and their accessories, throughout the United States. 

That the present light-house establishment requires a thorough 
organization to ensure to the service, efficiency, and economy, 
and therefore the board recommend the organization of a light- 
house board, to be composed of Scientific Civilians, Army and 
Navy officers, to be charged, by law, with the entire manage- 
ment of the light-house establishment of the United States. 

That all sea-coast and other Ist class lights should have not 
less than two keepers, including all Ist and 2d order lens lights. 

That all constructions, renovations, and repairs of towers and 
buildings, be hereafter made upon the plans, estimates, and draw- 
ings, and under the personal superintendence of an officer of en- 
gineers of the Army, in conformity to the 9th section of the 
act making appropriations for light-houses, light-boats, buoys, &c.; 
approved March 3, 1851. 
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That the lanterns, and all apparatus for illumination, ventila- 
tion, &c., be constructed under the personal superintendence of 
an officer of engineers of the army. 

That the sea-coast lights be increased in power and range. 

That all light-vessels not yet fitted with illuminating apparatus 
requiring to be renovated, and all that may hereafter be author- 
ized by law, be fitted with the best system of lamps and parabolic 
reflectors, both for fixed and revolving lights. 

That more attention be given to the subject of models for light- 
vessels, constructing and mooring them so as to give greater 
assurance to the navigator, that they will be always found in 
position. 

That light-vessels be painted and fitted with distinguishing 
marks by day to enable the mariner to know them without 
difficulty. 

That there be a uniformity in painting, marking, and distin- 
guishing beacons; and that no one be allowed to change the 
color or distinguishing marks of any beacon, sea mark, or light- 
house, without authority from the proper office at Washington, 
and after ample notice shall have been given through the medium 
of the commercial papers of greatest circulation, and by placards 
distributed at the different custom-houses, both at home and 
abroad, and among consuls and commercial agents of maritime 
nations. 

That the buoys be made in size to subserve their proposed pur- 
pose, and that different shapes be employed for different channels, 
dangers, é&c. 

That competent professional men be required to make frequent 
inspections of the lights and other aids to navigation along the 
entire coast. 

That supplies of all kinds undergo a most rigid test and scru- 
tiny by a professional person of high moral and social standing, 
before issuing them to light-keepers. 

That light-keepers undergo an examination before being placed 
in charge of any light, and that they be instructed by a compe- 
tent person upon the detail of all the duties confided to them. 

That instructions, rules, and regulations, embracing every point 
of duty, be drawn up in clear, plain, and explicit terms, suited to 
the capacities of the persons for whose benefit they are prepared, 
and distributed to the light-keepers and others connected with 
the service ; that the general rules and regulations be printed in 
large type, with conspicuous headings, and framed, so that the 
keepers may always have access to them; and those more in de- 
tail to be well bound, and the keepers required to transfer them 
to their successors should they leave the lights. 

That frequent and rigid inspections of lights by districts be 
made by competent professional men, and that they make regular 
returns to the head of the light-house department. 
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That the keepers be required to keep meteorological and tidal 
registers in addition to the necessary returns of the daily con- 
sumption of oil and other supplies. 

That no light-house keeper be appointed who cannot read and 
write, and is not in other respects competent to the faithful dis- 
charge of the duties. 

That a mode of supplying persons employed at lights on rocks 
or other isolated points, on board of light vessels, &c., with ra- 
tions, to enable them to devote their entire time and attention 
to the duties, should be adopted. 

That light-keepers be required to devote their entire time and 
attention to their duties on pain of dismissal, and in no case 
should a keeper be allowed to follow any other vocation to the 
neglect of the light. 

That no keeper be allowed to be absent from the light with- 
out a positive written permission from the district inspector. 

That no one but a regularly appointed keeper, and his assistant 
or assistants, be permitted to attend to the apparatus, lighting, 
&c., of a light-house or light-vessel. 

That the best cleaning powders, rags, &c., trimming scissors, 
and other necessary articles for keeping good lights, be furnished 
to the keepers; and that they be instructed that, under no pre- 
text, should they employ any other means for keeping their appa- 
ratus in good order than those pointed out in the priuted instruc- 
tions from the Department. 

That proper curtains be provided for the apparatus of each 
light-house, &c. 

That light vessels never be removed from their stations for re- 
pair without first placing a substitute ; and in the event of a light 
vessel parting her moorings, then that position be occupied with- 
out delay by a substitute. 

That proper lists for the supply of each class of light-house, 
according to order or number of lamps, be made, and the person 
charged with the delivery of supplies be guided by it alone, with- 
out any discretionary power to increase, lessen, or change the 
quantity of articles to be on hand on a certain day. 

That all the articles of supplies be selected and tested by per- 
sons of professional ability and standing. 

That the necessary steps be taken, without delay, to ascertain 
what additional aids to navigation are necessary in the bays of 
New York, Delaware, and Chesapeake, and their tributaries, to 
enable steamers and other vessels to enter them at night, and 
proceed direct to their destination. 

That hereafter buoys, required to be placed over newly dis- 
covered shoals, or over vessels wrecked in or near channels, 
or where they may endanger vessels, be placed without delay, 
and the expense be defrayed from the general appropriations for 
buoys. 
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That larger and better distinguished buoys be placed to mark 
the channels of our principal bays and harbors, especially New 
York bar and bay, Delaware and Chesapeake bays, &c. 

That appropriations be asked for two first-class light vessels, 
to be fitted up in the best manner with the most approved re- 
flector or refractor apparatus, and with proper distinguishing char- 
acteristics ; one for tne South shoals off Nantucket, and the other 
for F'rying-Pan shoals, off Cape Fear, to be placed in the best 
positions for aiding navigators, under the direction of the Super- 
intendent of the Coast Survey. 

‘That appropriations be asked for renovating, and for first order 
lens apparatus for the lights at Cape Hatteras, North Carolina ; 
Cape Florida, Florida; Dry Tortugas, Florida; Cape Canaveral, 
Florida; Cape Romain, South Carolina; Fire-Island inlet, New 
York ; Cape Henlopen, Delaware; Cape Henry, Virginia; Gay 
Head, Massachusetts ; Montauk Point, New York; and for the 
following new lights, to be fitted with first order lenses, viz. : 
one, half way between Montauk Point and Fire-Island light- 
house, Long Island; and one between Jupiter inlet and Gilbert’s 
bar, Florida. 

That the appropriation for Flynn’s Knoll light-house be 
changed to authorize range beacons for New York harbor. 

That an appropriation be asked for a bell beacon for Flynn’s 
Knoll. 

That, as the foregoing recommendations can only be thoroughly 
carried out under the orders of a properly organized bureau or 
board, and as it is of vital importance to the interests of com- 
merce and navigation, and of great importance in an economical 
point of view, that the present light-house establishment should 
be improved as rapidly as possible : 

To carry out these suggestions, it is further recommended : 

That a light-house board be created, by authority of law, to 
be attached to the ‘l'reasury Department, with power to provide 
rules and regulations for their meetings and proceedings, and for 
discharging, under the superintendence of the Secretary of the 
Treasury, all the duties appertaining to the management, main- 
tenance, repair, renovation, illumination, inspection, superintend- 
ence, aud construction of light-houses, light-vessels, beacous, 
buoys, and their appendages, in the United States. 

That the Secretary of the Treasury, as ex-officio president, 
with two officers of the Navy of high rank; one officer of the 
Corps of Engineers of the Army; one officer of the Corps of 'To- 
pographical Engineers of the Army, and two Civilians, of high 
scientific attainments, whose services may be at the disposal of 
the President, as members; and an officer of the Navy, and an 
officer of Engineers of the Army, as secretaries, shall constitute 
the light-house board of the United States. 
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That the light-house board be authorized to appoint their chair- 
man, to preside during the absence of the president, and perform 
such other duties as may be required by their rules and regu- 
lations. 

That the light-house board be authorized to prepare such rules 
and regulations as shall be necessary for securing an efiicient, 
uniform, and economical system of light-house administration, 
and for securing responsibility in the inspectors, keepers, and 
others connected with the light-house service, subject to the ap- 
proval of the Secretary of the Treasury, and which, when ap- 
proved, shall be respected and obeyed, until altered or revoked 
by the same authority. 

That the light-house board be required to meet four times a 
year, and subject to be convened by the Secretary of the T'reas- 
ury, whenever, in his judgment, it may be necessary for the 
transaction of general or special business, a majority of whom 
shall constitute a quorum. 

That such clerks as are now employed on light-house duties in 
the ‘Treasury Department may be transferred to the light-house 
board without any increase of salaries; that the necessary accom- 
modations for the clerks, secretaries, for the preservation of the 
archives, drawings, &c., and for holding the meetings of the 
board, be provided in the Treasury Department. 

That all archives, books, drawings, models, &c., belonging to 
the light-house establishment, may be transferred to the light- 
house board, for their use, in the discharge of their duties. 

That the President be authorized and required to appoint from 
the Army or Navy an inspector of lights, beacons, buoys, &c., for 
each light-house district, to be arranged by the board, with the 
approval of the Secretary of the Treasury ; which inspectors 
shall be under the orders of the light-house board. 

That the light-house board be authorized to prepare and dis- 
tribute among the light-house keepers, inspectors, and others con- 
nected with the light-house establishment, such rules, regula- 
tions, and instructions, as may be necessary to secure an efficient, 
uniform, and economical system of administering the light-house 
establishment of the United States, and to secure responsibility 
from them. 

That the light-house board be authorized and required to cause 
to be prepared by the Engineer-secretary of the Board, or by such 
officer of Engineers of the Army, as may be detailed for that ser- 
vice, all plans, drawings, specifications, and estimates of cost, of 
all illuminating, and other apparatus, and of construction and re- 
pair of towers and buildings, &c., connected with the light-honse 
establishment ; no bids or contract being accepted or entered into, 
except upon the decision of the Board, at a regular or special 
meeting, and through their properly authorized officer. 
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That, hereafter, all materials for the construction and repair of 
light-houses, light-vessels, beacons, buoys, &c., shall be procured 
by public contracts, under such regulations as the Board may 
from time to time adopt, subject to the approval of the Secre- 
tary of the Treasury, and all works of construction, renova- 
tion, and repair, shall be made by the orders of the Board, un- 
der the immediate superintendence of their Engineer-secretary, 
or of such Engineer of the Army as may be detailed for that 
service. 

That it shall be the duty of the light-house Board to furnish, 
upon the requisition of the Secretary of the Treasury, all the 
estimates of expense which the several branches of the light- 
house service may require, and such other information as may be 
required, to be laid before Congress at the commencement of 
each session. 

That all acts and parts of acts, inconsistent with these recom- 
mendations, be repealed; and all acts and parts of acts relating 
to the light-house establishment of the United States, not incon- 
sistent with these recommendations, and neccessary to enable the 
light-house board, under the superintendence of the Secretary of 
the ‘I'reasuary, to perform all duties relating to the management, 
construction, illumination, inspection, and superintendence of 
light-houses, light-vessels, beacons, buoys, sea-marks, and their 
accessories, including the procuring and testing of apparatus, sup- 
plies, and materiais of all kinds for illuminating, building, and re- 
building when necessary, maintaining, and keeping in good re- 
pair the light-houses, light-vessels, buoys, beacons, and sea-marks 
of the United States; and the second and third sections of the 
act making appropriations for light-houses, light-vessels, beacons, 
buoys, &c., approved March 3, 1851, be declared to be in full 
force, and have the same effect as though the light-house board 
had not been created. 

That no additional salary be allowed to any civil, military, or 
naval officer who shall be employed on the light-house board, or 
who may be in any manner attached to the light-house service 
of the United States; and that it shall be unlawful for any mem- 
ber of the light-house board, inspector, light-keeper, or other 
person in any manner connected with the light-house service, to 
be engaged, either directly or indirectly, in any contract for la- 
bor, materials, or supplies for the light-house service, or to pos- 
sess, either as principie or agent, any pecuniary interest in any 
patent, plan, or mode of construction or illumination, or in any 
article of supply for the light-house service. 

With such a board for the care and mavagement of our present 
large and daily increasing light-house establishment, composed 
of the best adapted materials, from civil, military, and naval life, 
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our lights must not only rapidly improve in efficiency, but also 
in economy. 

By the assistance of the officers, proposed as inspectors, and 
the two secretaries of the board, a general and systematic plan of 
classification, distinction, illumination, construction, repair, in- 
spection, and superintendence will, ina short time, be intreduced, 
to the great advantage of commerce and navigation, and to the 
economy of the service. 

The engineer-secretary, with the assistance of officers of en- 
gineers now authorized by law to superintend the construction 
and renovation of light-houses, &c., will be able to prepare plans, 
estimates, and specifications of proposed works of construction and 
repair, and give a general superintendence to the lights, beacons, 
and buoys along the entire coast. ‘The board will be able, at 
the close of the first fiscal year after it is in operation, to make 
detailed returns of expense of apparatus, combustibles, &c., ex- 
hibiting at one view the actual annual expense of every light on 
the entire coast ; examine into the best modes of construction for 
special positions, make necessary experiments upon apparatus, 
oils, gases, &c., for light-house purposes; and determine, from 
information derived from their own and other competent officers, 
what increased aids are necessary along the coast to recommend 
to Congress. 

They would in a short time be able to furnish to navigators 
clear and full descriptive lists of the lights, beacons, buoys, sea- 
marks, &c., with such notices of them as may be necessary to 
guide them in making our coast in tempestuous weather, and 
which could be reprinted at short intervals of time, if necessary, 
to point out new structures or changes. 

The Coast Survey charts would then be furnished with an ac- 
count of every change of position or character of lights, buoys, 
beacons, &c., which would enhance their present great value to 
the navigating community. 

Under an efficient organization, such as the one proposed, the 
duty would be performed better gnd more economically than at 
present, and there would be great saving in the end, by affording 
to Congress estimates for proposed new works, rejecting works not 
considered necessary, and by introducing a class of structures 
which would require much less annual expense for repair than 
those now existing. 

The ablest Engineers of the Army would be called upon to 
decide upon plans for structures in cases involving doubts; the 
best and most durable illuminating apparatus would either be 
imported or fabricated in this country under the immediate eye 
of the officers of the board, and, when ready, be placed properly 
in the lanterns by the engineer charged with the work. 
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Boards for the execution of important duties are not novelties 
even in this country. Some, and indeed nearly all, of the most 
important undertakings which this government has ever em- 
barked in, have been planned and executed uuder the general su- 
pervision and management of boards. 

They are found in nearly every branch of our civil and 
military institutions, of every name, and for almost every pur- 
pose. They have been successfully tried for this special pur- 
pose in France, where the Savans of the Academy of Sciences, 
without fee or reward, sit side by side with the Minister of 
State, the officer of the Navy, and the Engineer; in England, 
the Duke of Wellington presides, while the Prince, the Peer, 
the Admiral, the Commoner, and the retired Sea-captain, sit 
together and devise means for alleviating the hardships and les- 
sening the dangers of the mariner in approaching their danger- 
ous coast. 

In Scotland this important branch of service is under the man- 
agement of a board composed of the sheriffs of the counties, 
lawyers, and other civilians, who meet four times a year, without 
any remuneration, to transact business connected with the lights 
of Scotland. 

In addition to these meetings there are numerous standing 
committees; some of which meet as often as once a fortnight 
for the transaction of business, which is reported to the general 
meetings for their sanction and approval. ‘here is attached to 
this board a secretary and an engineer, who is the executive offi- 
cer, upon whom devolves all the scientific details of construction, 
repairs, and illumination, 

In Ireland there is also a board charged with the management 
of light-houses, &c., with a secretary, engineer, &c. 

This board, as in Scotland, is composed chiefly of philan- 
thropic Civilians and an English Admiral. ‘The fact of Scotland 
and Ireland, having no army or navy, and no distinct commercial 
marine, will readily account for such an organization, in which 
no motive, other than the praiseworthy one of doing good, could 
prompt individuals of standing, wealth, and distinction to per- 
form the drudgery of so laborious an office without pecuniary 
remuneration. 

There is not a harbor in England, of any note, that has not 
its “Trinity board,” or “ Board of trustees,” charged with the 
lights, beacons, and buoys; such, for example, as Liverpool, 
Newcastle-upon-Tyne, Hull, &c., under all of which the lights 
are managed in a manner worthy of the highest commendation, 
both for efficiency and economy.—({ Vide letter of Wm. Lord, 
Esq., surveyor of the port of Liverpool, and returns of local cor- 
porations, appendix. ) 
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It is thus seen that the best managed lights of Europe are un- 
der the management and direction of boards with proper officers 
to assist them in their duties. That this service should be 
deemed sufficiently honorable in France, Scotland, &c., to be 
performed gratuitously, is not so much to be wondered at, when 
we recollect the high standard of excellence it has reached 
through the instrumentality of the philanthropic individuals con- 
stituting those light-house boards. 

In concluding this part of their report, the board consider it 
their duty to urge upon Congress the necessity for a change in 
the present management of our light-house establishment. 

In investigating the subjects confided to them, they have en- 
deavored to reach the truth from observation and research. That 
they have not done injustice to any one they feel perfectly con- 
scious ; to have passed over palpable defects in the present man- 
agement of our lights, involving great loss of human life and 
property, without pointing them out, would have been culpable 
and unpardonable; and that they have looked as leniently as 
possible on many points considered exceptionable, it is believed 
wiil be clearly shown by their report. 

The board have not sought so much to discover defects and 
point them out, as to show the necessity for a better system. 
Commerce and navigation, in which every citizen of this nation 
is interested, either directly or indirect!y, claim it; the weather- 
beaten sailor asks it, and humanity demands it. 


* * * * * * * * * * 


Art. XXIX.—Description of a New Species of Libythea and of 


Macroglossa ; by J. P. Kirtuanp. 


LiIsyYTHEA BACHMANII. 


Generic Character.—Inferior palpi projecting, in the form of 
a beak. 

Specific Characters.-—Body 
dark brown, upper surface of 
the superior wings brownish ; 
with three white spots placed in 
a triangle, near the tip of the 
fore wings—the superior and in- 
terior spot oblong and irregular, 
the exterior, the smallest and 
oval, the inferior, quadrangular. 
An ochery-yellow band is situated on the humerus and a second 
upon the posterior margin, but does not reach the tip of the 
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wing. A similar band extends across the lower half of the infe- 
rior wings. 

Under surface of superior wings similar to the upper—of the 
inferior, reticulated with brown. ‘The alar extent 13 inch— 
while that of the LZ. mofya is more than two inches. The 
form and size of the white spots on the superior wings differ 
in the two. ‘The absence of a large white quadrangular spot 
and a different arrangement of the yellow bars mark this asa 
new species. 

A specimen was captured in Northern Ohio several years since 
—probably the ouly one ever observed in this section of the 
country. The Rev. J. Bachman on examining this specimen in 
my cabinet, informs me that he once took a similar one in his 
garden in Charleston, S. C., and sent a description with a drawing 
of it to Germany, but is not aware of its having been published. 

The propriety of designating it by the above specific name, is 
apparent to every naturalist. 


MAcROGLOSSA BALTEATA. 


Generic Characters.—Antenne, gradually thickening nearly 
to the apex, which is scarcely attenuated ; simple in the females. 
Palpi contiguous above the maxilla, thickly clothed with scales: 
maxilla as long as the body ; body elongate, clothed with scales 
tufted on the sides towards the apex and at the tip; wings 
elongate lanceolate, opaque. Larva elongate, slightly attenu- 
ated in front; caudal horn straight; pupa elongate, head case 
produced. 

Specific Characters.—Anterior wings reddish brown, with two 
irregular, oblique white bands, one across the middle, the other 
half way between it and the tip, composed of lunate segments 


intervening between the nervures—the inner band somewhat 
geminate. Posterior wings, darker brown, anterior edges mar- 
gined with a few whitish scales. Head and abdomen brown 
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except the fith segment, which is silvery white. Thorax green- 
ish yellow. Tail yellowish, margined with brown. Antenne, 
brown, attenuated, terminal hook small and acute. Legs, under 
surface of the head and thorax white, under surface of the abdo- 
men steel-gray, and of the tail yellowish green. Length 1, 
inch. Alar expansion 2,°, inches. 

Several specimens were taken at Poland, Mahoning Co., Ohio, 
eighteen years since ; one only has been preserved in my cabinet, 
and is somewhat impaired by fading and mutilation. Still, it is 
sufficiently perfect to allow of correct description. 

The perfect insects were observed flying at midday, and re- 
sembled in their habits the lady birds (Sesia), from which they 
differ in having opaque wings. 

Dr. Harris did not embrace this species in his valuable descrip- 
tive list of Sphinges of the United States, in the 36th volume of 
the Journal of Science, and he informs us that it has not been 
described but resembles somewhat the M. zonata of the West 
Indies, but is larger and differently marked, especially upon the 
anterior wings. It will occupy a place in his arrangement imme- 
diately before the genus Sesia under the family Macroglossiade. 


Arr. XXX.—On Coral Reefs and Islands ; by James D. Dana. 
Part Seventh. 


5. Geographical Distribution of Coral Reefs and Islands. 


Tue distribution of coral reefs over the globe depends on the 
following circumstances, arising from the habitudes of polyps 
already explained : 

1. The temperature of the ocean. 

2. The character of coasts as regards (a) the depth of water, 
—(b) the nature of the shores,—(c) the presence of streams. 

3. Liability to exposure to destructive agents, such as volcanic 
heat. 


It has been stated that reef-growing corals* will flourish in the 
hottest seas of the equator, and over the ocean wherever the 
winter temperature is not below 66° F. The isocheimal line of 
this temperature therefore forms the boundary line of the coral- 
reef seas. 

This line traverses the oceans between the parallels 26° and 
30°, or in general near 28°. But in the vicinity of the conti- 
nents it undergoes remarkable flexures, from the influence of 
oceanic currents, the polar currents bending it towards the equa- 
tor, while the tropical cause a divergence. From a comparison 


* There are corals in colder seas; we here refer to those species that form reefs. 
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of the thermometrical observations of various voyagers with 
those of the Expedition, I have been enabled to draw this coral 
boundary with a considerable degree of accuracy ; and it is laid 
down upon the chart of the world accompanying my Report. 
In the Pacific it is observed to exclude the Galapagos,* and reach 
the South American coast north of the equator, instead of at the 
parallel of 28° south, the position in mid-ocean. On the coast 
of Asia it curves from the equator beyond latitude 30°. In the 
Atlantic it forms an abrupt bend far to the north, in the line of 
the Gulf Stream, and includes the Bermudas in latitude 32° N. ; 
while on the African coast the northern line curves downward to 
the latitude of the Cape Verds, and the southern upward nearly 
to the equator. The following table will give more definitely 
the position of the coral boundary line where it meets the coasts 
of the continents. 


Pacific Ocean, Atlantic Ocean. 
East side of ocean—Northern, Latitude 21° N. Latitude 10° N. 
Southern. 4°N. 5° S. 
West side of ocean—N orthern. 84° N. 84° N. 
{ 30° S., New Holland. 
Sou 4 22° 8S. 
outhern. { 29°S., Africa. 8 


It follows from the above, that while the coral-reef seas are 
about fifty-six degrees wide in mid-ocean, they are in the Pacific 
seventeen degrees wide on the west coast of America, and sixty- 
four degrees on the Asiatic side. Jn the Atlantic, they are about 
fifteen degrees wide on the African coast, and fifty-six degrees 
on the coast of America. If we reckon to the extremity of the 
bend in the Gulf Stream, the whole width off the east coast of 
America, north of the equator, will be over forty degrees. It is 
obvious that these facts enable us to explain many seeming 
anomalies in the distribution of coral reefs. 

Within the limits included by the coral-reef boundary line, 
those other causes operate which influence the distribution of 
reefs. The effect of a deep abrupt coast has been pointed out. 
The unfavorable character of sandy or muddy shores, and the 
action of detritus, marine currents, and fresh waters have also 
been stated. 

No less striking are the effects of volcanic action in preventing 
the formation of reefs; and instances of this influence are nu- 
merous throughout the Pacific. 'The existence of narrow reefs, 
or their entire absence, may often be thus accounted for. For 
example, in the Sandwich Group, the island Hawaii, still active 
with volcanic fires, has but few traces of corals about it, while 


* Captain Fitzroy, R.N., found the surface temperature of the sea at the Galapa- 
gos, from Sept. 16 to Oct. 18, 1835, 62° to 70° F. Oct. 23, in lat. 0° 30’ S,, and 
long. 99° 4’ W., the temperature of the sea was 66° F. Oct. 24, lat. 0° 23’ N,, 
long. 96° 53’ W., temp. 704°, 714° F. While under the equator, about the middle 
of the Pacific, the range of surface temperature of the sea through the year is 81° 
to 88° F, 
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the westernmost islands, which have been longest free from such 
action, have reefs of considerable exteut. The island of Maui 
exemplifies well the general fact. The island consists of two 
peninsulas: one, the eastern, recent voleanic, with a large crater 
at summit, and the other, the western, presenting every evidence 
in its gorges and peaks and absence of volcanic cones, of having 
become extinct ages since. In conformity with the view ex- 
pressed, the coral reefs are confined almost exclusively to the 
Jatter peninsula. Other examples are affurded by the Samoan 
Islands. Savaii abounds in extinct craters and lava streams, and 
much resembles Hawaii in character: it bears proof in every part 
of being the last seat of the volcanic fires of Samoa. Its reefs 
are consequently few and small: there is but a narrow line on 
part of the northern shores, although on the other islands they 
are very extensive. The absence of corals results obviously 
from the destruction of zoophytes by heat, consequent on vol- 
canic action. Submarine eruptions, which are frequent as long 
as a volcano near the sea is in action, heat the waters, and de- 
stroy whatever of life they may contain: after the eruption of 
Kilauea, in 1840, there were numerous dead fish thrown on the 
beach; and many such instances in different regions are on 
record. Other facts, illustrating the effects of volcanic heat in 
preventing the growth of reefs, will be brought forward in the 
following pages. 

The agencies affecting the growth of coral reefs being before 
the mind, we may proceed to notice the actual distribution of 
reefs through the coral seas. The review given is a rapid one, 
as our present object is simply to explain the absence cr presence 
of reefs within the coral reef limits, by reference to the above 
facis.* 

Pacific Ocean.—The west coast of South America is known 
to be without coral reefs even immediately beneath the equator; 
and the seas of the Galapagos also grow no coral. ‘The north- 
ward deflection of the coral boundary line, as shown, accounts 
for their absence. In the harbor of Callao (the seaport of Lima), 
the temperature is sometimes down to 59° or 60° F., and at the 
Galapagos, Captain Fitzroy found the waters in September to fall 
often to 62° F., and once to 584 F. This month, it should be 
observed, cannot be the coldest of the year. In the bay of Pan- 
ama, coral is reported to occur, but there are no reefs.t 


* In the v: aluable work by Mr. Darwin, the geographic al dis tribution of — is 
treated of at length in the Ap pendix, pp. 151-205. The facts here detailed have 
been obtained from independent sources, except where otherwise acknowledged. In 
accounting for the character and distribution of reefs, Mr. Darwin has erred in at- 
tributing too much weight to a supposed difference in the amount of subsidence in 
different regions, neglecting to allow the requisite limiting influence to volcanic 
agency, and to the vther causes mentioned. 

t Jour. Roy. Geog. Soc., i, 69, on the Isthmus of Panama, by J. A. Lloyd. 
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The coast to the north, as far as latitude 21° N., is within the 
warm limits, but without reefs. In Captain Colnett’s voyage, 
allusion is made to a beach of coral sand on one of the Revilla- 
gigedo Islands, in latitude 18°; beside this statement, I have 
met with no allusion to corals on any of the islands off the Mexi- 
can coast. The paucity of corals in this region may perhaps be 
owing, in some degree, to the fact that the tropical currents of 
the ocean flow westward instead of eastward ; and, consequently, 
they prove an obstable to the distribution of pelyps to this coast 
from the islands of the Pacific. Moreover, the cold currents 
which pass the Galapagos form an impassable barrier between 
the Paumotus and Mexico. 

Between the South American coast and the Paumotus are two 
rocky islands, Easter or Waihu, and Sala-y-Gomez, both of 
which are without reefs.* 

The Paumotus commence in longitude 130° W., and embrace 
eighty coral islands, all of which, excepting about eight of small 
size, contain lagoons. Besides these, there are, near the south- 
ern limits of the archipelago, the Gambier Islands, and Pitcairn, 
of basaltic constitution. The former, in 23° S., have extensive 
reefs; about the latter, in 25° S., there are some growing corals, 
but no proper reefs. 

The Marquesas, in latitude 10° S., have but little coral about 
them ; and this is the more remarkable, as they are in close prox- 
imity to the Paumotus. But their shores are, in general, very 
abrupt, with deep waters close to the rocks. An island which, 
before subsidence has commenced, has some extent of shallow 
waters around, might have very bold shores, after it had half 
sunk beneath the waves. This would be the case with the 
island of Tahiti; for its mountain declivities are, in general, sin- 
gularly precipitous, except at base. ‘The Marquesas may, there- 
fore, have once had barrier reefs, which were sunk from too 
rapid subsidence ; and afterwards, on the cessation of the subsi- 
dence, others failed to form again, on account of the deep waters, 

The Society Islands have extensive coral reefs, with distant 
barriers. The reefs of Tahiti extend, in some parts, a mile from 
the shores. ‘Tethuroa, to the north of Tahiti, and Tubuai, near 
Bolabola, are lagoon islands. Maitea, east of Tahiti, is a sugar- 
loaf truncated at summit, four miles in compass, and is said by 
Forster to have an encircling reef.+ 

South of the Society Islands, near 25° S., is Rapa, which is 
represented as a collection of rugged peaks without coral shores. 
The Rurutu and Hervey Islands, just northwest of Rapa, have 
coral reefs fringing the shores. ‘There is no evidence of recent 


* Captain Beechey mentions that at forty-one fathoms, near Sala-y-Gomez, he 
found a bottom of sand and coral. 
t Darwin, op. cit., p. 153. 
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voleanic action among them. Some of them are elevated coral 
islands, as Mitiaro, Atiu, Mangaia and Mauki, and also, according 
to Stutchbury, Rurutu. Okatutaia is a low coral island but six 
or seven feet out of water. 

Between the Paumotus and the longitude of Samioa, are nu- 
merous small islands, all of coral origin. 

The Samoan Islands have extensive reefs. About Tutuila 
they are somewhat less extensive than around Upolu, owing to 
its abrupt shores; and about Savaii they are still smaller, as 
already explained. The influence of abrupt shores may also be 
seen in some parts of Upolu; for example, to the west of the 
harbor of Falifa, where, for several miles, there is no reef, except 
in some of the indentations of the coast. Manua is described as 
having only shore reefs.* 

The Tonga Islands, south of Samoa, for the most part, abound 
in coral reefs, and Tongatabu and the Hapai Group are solely of 
coral. Eoa is a moderately high island, with a narrow reef. 
Tafoa, an active volcano, and Kao an extinct cone, are without 
reefs. Vavau, according to Williams,t is an elevated coral island. 
Pylstaarts, near Eoa, isa naked rock, with abrupt shores, and 
little or no coral. Sunday Island, farther south, (29° 12/S.,) is 
beyond the coral-reef limits. 

North of Samoa are several scattered islands of small size, all 
of coral. 

The Feejee Group, as we have sufficiently described, abounds 
in reefs of great extent. ‘There are no active volcanoes, and, 
where examined, no evidence of very recent volcanic action. 
The many islands afford a peculiarly favorable region for the 
growth of zoophytes, and the displays of reefs and living corals 
were the most remarkable seen by the writer in the Pacific. 

North of the Feejees are numerous islands, leading up to the 
Carolines. They are all of coral, excepting Rotuma, Horne and 
Wallis’s Islands, which are high, and have fringing or barrier 
reefs. The reefs of Wallis Island are very extensive. 

The Tarawan Islands, and the Carolines including the Mar- 
shall Islands, eighty-seven in number, are all atolls, excepting the 
three Carolines, Ascension or Banabe, (Pouynipete of Lutke,) 
Ualan, and Hogoleu (or Rong). 

The westernmost of the Sandwich Islands, Kauai and Oahu, 
have fringing reefs, while eastern Maui and the island of Hawaii 
have but few traces of corals. On Hawaii, the only spot of reef 
seen by us, was a submerged patch off the southern cape of 
Hilo Bay. We have already attributed the absence of corals to the 
volcanic character of the island. ‘The small islands to the north- 


* Narrative Expl. Exp., by C. Wilkes, U.S. N,, ii, 65. 
+ Miss. Enterprises, p. 427, Amer. ed. 
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west of Kauai, are represented as coral reefs, excepting the rocks 
Necker and Bird Island; the line stretches on to 28° 30 N.,* 
the northern limit of the coral seas. 

The Ladrones, like the Sandwich Group, constitute a line or 
linear series of islands, one end of which has been long free from 
voleanic action, while the other has still its smoking cones. 
While the appearances of recent igneous action increase there- 
fore as we go northward, the extent of the coral reefs increase as 
we go southward ; no reefs occur about the northernmost islands, 
while they are quite extensive on the shores of Guam. ‘This 
group consequently, like the Hawaiian and Samoa, illustrates the 
influence of volcanic action on the distribution of reefs. 

A short distance southwest of the Ladrones, and nearly in the 
same line, lie extensive reefs. Mackenzie’s is an atoll of large 
size. Yap, Hunter, Los Matelotas and the Pelews are high 
islands, with large reefs. In the last mentioned, the reef-grounds 
cover at least six times the area occupied by the high land. Still 
farther south, towards New Zealand, lie the large atolls Aiou, 
Asie, and Los Guedes. 

South of the equator again:—The New Hebrides constitute a 
long group of high islands, remarkable for the absence of coral 
reefs of any extent, though situated between two of the most 
extensive coral regions in the world,—the Feejees and New Cal- 
edonia. But the volcanic nature of the group, and the still 
active fires of two vents in opposite extremities are a sufficient 
reason for this peculiarity. ‘Tanna is one of the largest volca- 
noes of the Pacific ; and nearly all the islands of the New Heb- 
rides, as far as known, indicate comparatively recent igneous ac- 
tion, in which respect they differ decidedly from the Feejees. 

The Vanikoro Group, north of the New Hebrides, according 
to Quoy, has large barrier reefs about the southernmost island, 
Vanikoro ; but at the northern extremity of the range there is an 
active voleano Tinakoro, and no coral. ‘Tikopia, to the south- 
east of Vanikoro, is high and volcanic, according to Quoy, though 
hot now with active fires; and it appears from the descriptions 
given to have no reefs. Mendana, northeast of Tinakoro, ac- 
cording to Kruesenstert:, as stated by Darwin, is low with large 
reefs; Duff's Islands have bold summits with wide reefs. 

New Caledonia and the northeast coast of New Holland, with 
the intermediate seas, constitute one of the grandest reef regions 
in the world. On the New Caledonia shores the reefs are of 
great width, and not only occur along the whole length of the 
Western coast, a distance of 200 miles, but extend to the south 
beyond the main land 50 miles, and north 150 miles, making in 


* For an account of some of these islands, see Lisiansky’s Voyage, 1803-6, in 
the Neva, 4to., London, 1814, pp. 254, 257; also Hawaiian Spectator, vol. i. 


344 On Coral Reefs and Islands. 


all a line of reef full 400 miles in length. Towards the north 
extremity, however, it is interrupted or broken into detached 
reefs. ‘This surprising extent is partly explained by the fact that 
New Caledonia is not a land of volcanoes; but on the contrary, 
consists of the older Plutonic or metamorphic rocks, with proba- 
bly some sedimentary rocks. ‘The streams of so large a land 
might be expected to exclude reefs from certain parts: and in ac- 
cordance with this fact, we find the reefs of the windward or 
rainy side comparatively small, and scarcely indicated on our 
charts; while on the dry or western side, they often extend 30 
miles from the shores. ‘The theory of subsidence accounts fully 
for the great prolongation of the New Caledonia reefs; they in- 
dicate, moreover, the existence of a former land near three times 
the area of the present island. 

Between New Caledonia and the New Hebrides are several 
high islands, one of which, Lafu, has been recently described by 
Rev. W. B. Clarke as an elevated coral island, with fringing 
reefs; and it appears also from the remarks of this writer, that 
the'other islets of what is called the Loyalty Group, are of the 
same kind. Lafu, the largest of the number, is about ninety miles 
in circumference.* 

South of New Caledonia lies Norfolk Island, in latitude 29° 
S., about which there is said to be some coral, which is occasion- 
ally thrown on the beach, but no reefs. 

Between Australia and New Caledonia the islands are all of 
coral. ‘The New Holland reef extends from Torres Straits to 
the east cape in latitude 24° S., a distance of 1000 nautical miles, 
though much interrupted along its course. It has been shown 
how this broken character might result during a subsidence, owing 
to a change in the abruptness of the land successively becoming 
the coast line, and also to the variations in the currents, retarding 
the growth in some places and aiding it in others. These causes 
might make a broken reef of one that was originally continuous: 
yet we have no reason to believe that the reef was ever continu- 
ous. It will be found, as we proceed, that long reefs on the 
shores of continents are not common. In this case the z0o- 
phytes are not exposed to the destructive agents usual on such 
shores, as the land is in a dry climate, the shores are mostly rocky, 
and there are no streams of any extent emptying into the ocean. 
The east cape is the southern limit, because here the tropical cur- 
rent, owing to the direction of the coast above, trends off to the 
eastward of south, away from the land, while a polar current fol- 
lows up the shores from the south as far as this cape. South of 
this cape there are only a few scattered species of coral zoophytes. 

The Louisiade Group is described as a region of extensive reels. 


* Quarterly Journal of the Geological Society, No. 9, p. 61. 
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The Salomon Islands, as far as ascertained, are but sparingly 
fringed, except the two westernmost, whic are said to have large 
reefs. ‘Ihe peculiar character of these lands is too imperfectly 
known to allow of our deducing the cause of so restricted reefs. 
Off to the north of the Salomon Islands, there are several atolls 
of considerable size. New Ireland, according to D’Urville, has 
distant reefs on part of its shores. 

The Admiralty Islands, farther west, are enclosed by barrier 
reefs, and beyond this group there are a few lagoon islands. 

The north side of New Guinea is mostly without coral. There 
are several islands off this coast, which are conical volcanic sum- 
mits, and one of them, near New Britain, and another (Vulcano), 
near longitude 145° E., are in action. 

From the facts thus far detailed, the connection between the 
prevalence or extent of reefs, and the various causes assigned as 
limiting or promoting their growth, is obvious. The amount of 
subsidence determines in some cases the distance of barrier reefs 
from shores; but it by no means accounts for the difference in 
their extent in diflerent parts of a single group of islands. Indeed, 
if this cause be considered alone, every grade of extent, from no 
subsidence to the largest amount, might in many instances be 
proved as having occurred on a single island. Of far greater im- 
portance, as has appeared, is the volcanic character of the land. 
At whatever time the existing reefs in the Pacific commenced 
their growth, they began about those of the igneous islands 
whose fires had become nearly or quite extinct; and as others in 
succession were extinguished, these became in their turn the 
sites of corals, and reefs began to form. Those lands whose 
voleanoes still burn, are yet without corals, or there are only 
limited patches on some favored spots. Zoophytes and volca- 
noes are the land-making agents of the Pacific. The latter pre- 
pare the way by pouring forth the liquid rock, and building up 
the lofty summit. Quiet succeeds, and then commences the 
work of the zoophyte beneath the sea, while verdure covers the 
exposed heights. 

We may add a few more illustrations from other parts of the 
coral-reef seas. 

Along the north and northwest coast of New Holland, there 
appears to be little or no coral in the Gulf of Carpentaria, while 
some extensive patches occur on the shores west of this Gulf, as 
far as the northwest cape in latitude 23° S. 

In the East Indies, there are large, scattered reef-islands, south 
of Borneo and Celebes, and the west end of New Guinea. The 
islands of Timor-laut, and Timor, with many of those interme- 
diate, have large reefs. The Arru Group consists wholly of 
coral. This sea, from Arru to the islands south of Borneo, is 
more thriving in corals than any other in the East Indies. 

Seconp Seriuzs, Vol. XIII, No. 39.—May, 1852. 44 
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Another East Indian coral reef region, of some extent, is the 
Sooloo Sea, betweena Mindanao and the north of Borneo. Yet 
the reefs are mostly submerged. We saw no wide platforms 
bordering the high lands, like those of the Pacific. ‘There are, 
however, some small coral islets in the Balabac Passage. 

In other parts of the East Indies, coral reefs are quite incon- 
siderable. Occasional traces, sometimes amounting to a fringing 
reef, occur along Luzon and the other Philippines. 

We coasted by the west shore of Luzon to Manila, and thence 
by Luban, Mindoro, Panay, to Caldera, near Samboangan in Min- 
danao; and through this distance, no reefs were distinguished, 
as would have been the case had there been any of much extent. 
At the last mentioned place we found coral pebbles on the beach, 
and by dredging obtained living specimens in six to eight fath- 
oms of water. The only large reefs were those between Min- 
doro and the Calaminianes. There are fringing reefs at Singa- 
pore. The islands of Borneo, Celebes, Java, and Sumatra, ac- 
cording to all the authorities seen by the writer, have but few 
coral patches about their shores, although affording long lines of 
coast for their growth. In the China Seas, there are numerous 
shoals, banks and island reefs of coral. Moreover, shore-reefs 
occur about Loochoo, and the islands between it and Formosa. 
But the whole eastern coast of China appears to be without 
coral. Quelpaert’s island, south of Corea, in 34° N., is described 
as having coral about it; and this has been confirmed by late in- 
formation. 

Why should the reefs of the East India Archipelago be so 
limited in extent, and large parts be almost destitute, notwith- 
standing their situation in the warmest seas of the ocean, and in 
the most favorable region for tropical productions? We are not 
prepared for a full answer to this inquiry, which demands a thor- 
ough knowledge of the shores, as well as of the currents, and of 
the former and present condition of volcanic fires. From per- 
sonal observation, we may reply satisfactorily, as far as regards 
part of the southern half of the east coast of Sumatra. This 
coast is low, and sandy or muddy, and thus affords the most un- 
favorable place for zoophytes. A strong current sweeps through 
the straits of Banka, which keeps the water muddy, and the 
shores in constant change. ‘The same cause may operate on the 
coasts of other islands, but we are ignorant to what extent. 

The East Indies have been remarkable for their volcanoes, ex- 
ceeding, for the area, every other part of the world: and this 
fact must have influence on the formation of coral reefs, though 
we have not the data for fixing the extent of the infiuence. Of 
the thousand vents which have been in action, several still make 
themselves felt over wide areas. The Sooloo islands are about 
one hundred in number, and nearly all are pointed with volcanic 
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cones; and while some have the broken declivities that are 
marks of age, others have regular slopes, as if but just now ex- 
tinguished: a dozen of these cones may sometimes be seen on a 
single island. These volcanic peaks often rise out of the sea, as 
if their formation had begun with a submarine eruption. In a 
region so extensively and so recently igneous, the coral polyp 
would have found little chance to develop itself, until volcanic 
action had become comparatively quiet, and deluges of hot water 
ceased. ‘There appears, therefore, to be some reason for the fact 
that the reefs are smal!, and have seldom reached the surface. 

The Sooloo Sea is but one of the volcanic clusters in these 
seas. Juva, several of the Philippines, and other islands south 
of these last, with the northern shore of New Guinea, make up 
a wide region of fires, and it cannot be doubted that the frequent 
eruptions prevented the growth of coral, for a long period, over 
large areas. For other causes we must look to the nature of the 
coasts, fresh-water streams and marine currents; we leave it for 
other investigators to apply the explanation to particular coasts. 

The coast of China probably owes its freedom from corals to 
its alluvial character and its fresh-water streams. 

One interesting fact should be noted:—the most extensive 
reefs in the East Indies are to be found in the open seas, bet ween 
the large islands; these islands, at the same time, often being 
without proper reefs, or with mere traces of coral. This is the 
case between Borneo and the range of large islands south: the 
China Sea is another instance of it; north of New Guinea, a 
few degrees, is another. How far this is due to their being dis- 
tant from the scenes of igneous action, and from the detritus and 
fresh-water of island streams, remains to be determined. A sink- 
ing island becomes a more and more favorable spot for the growth 
of coral, as it descends; for as its extent diminishes, its streams 
of fresh-water and detritus also decrease. It might therefore be 
expected, on this account alone, that such isolated spots of land, 
away from all impure waters, in the open ocean, should become 
the bases of large reefs. ‘The existence of these reef-islands is, 
therefore, no necessary proof of greater subsidence than the 
coast adjoining has undergone, though the fact of a greater sub- 
sidence is by no means impossible. 

In the Indian Ocean, the Asiatic coast is mostly free from 
growing coral.* ‘Ihe great rivers of the Continent are probably 
the most efficient cause of their absence, both directly, throngh 
their fresh waters, aud through the detritus they transport and 
distribute along the shores. It will be observed that this ageut, 
so ineffectual on small islands, is one of vast influence upon 
larger lands. Ceylon has some fringing reefs. 


* Mr. Darwin alludes to small patches in the Persian Gulf. 
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The islands of the Indian Ocean are, to a great extent, purely 
of coral. Of this character are the Laccadives, Maldives, Keel- 
ings, Saya-de-Malha, Almirante, and Cosmoledo. ‘The Chagos 
shoal is of the same character: and the shoal Cargados is proba- 
bly similar. The Seychelles are small islands with extensive 
reefs. We remark here the same fact alluded to above, that 
reefs abound in the open ocean, though absent from the Conti- 
nental coasts; and the same reason may apply to both cases. 

Madagascar has a fringing reef upon its southwestern point, 
according to Mr. Darwin, and on some parts of the coast above; 
also on the north and eastern shores far down as latitude 18° S.* 
The Comoro Islands, between Madagascar and the continent, 
have large barrier reefs. 

The eastern coast of Africa has narrow reefs extending north 
with some interruptions from Mozambique, in latitude 16° S., to 
a short distance from the equator. Corals also abound in the 
Red Sea, occurring in some parts on both shores, though most 
frequent on the eastern, from Tor, in the Gulf of Suez, to Kon- 
fodah. This long continental reef may at first be deemed a little 
remarkable, after what we have remarked upon such reefs else- 
where. Yet the surprise is at once set aside by the striking fact 
that this whole coast, from the isthmus of Suez south, has no 
rivers, excepting some inconsiderable streams. It affords, there- 
fore, an interesting elucidation of the subject under consideration, 
and confirms the view taken to account for the absence of reefs 
from the China and South Asiatic coasts. It is a fact almost 
universal, that where there are large fresh water streams, there 
are earthy or sandy shores; and where there are no such streams, 
rocky shores, though not uniformly occurring, are common. 

Passing from the Indian to the Atlantic Ocean. we find little 
or no coral on the west coast of Africa. The islands of Cape 
St. Anne and Sherboro, south of Sierra-Leone, are described as 
coral by Captain Owen, R.N.¢ But this has been since denied. 
The island of Ascension, in 7° 56’ S., and 14° 16’ W., must 
have been formerly bordered by growing coral, as Quoy and 
Gaymard mention that a bed of coral rock may be seen buried 
beneath streams of lava. Quoy also states that the corals which 
formed these reefs are no longer found alive, and adds that vol- 
canic eruptions have probably destroyed them. The cold polar 
currents along the African coast, although generally leaving about 
fifteen degrees of latitude within the coral-reef seas, may at 
times close up and reduce it to still narrower limits. The same 
obstacle to the diffusion of species eastward, mentioned as occur- 
ring in the Pacific—that is, westerly currents—exists also in the 
Atlantic, and probably with the same effect. 


* Darwin, op. cit., p. 187. 
t Journal of the Royal Geographical Society, ii, 89. 
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On the American shores of the Atlantic there are few reefs, 
except in the West Indies. The waters of the Orinoco and 
Amazon, and the alluviai shores they occasion, exclude corals 
from that part of the coast. But about Pernambuco, as I am in- 
formed by Mr. Titian R. Peale, there are some patches of grow- 
ing corals, and they are said to extend along to 2U° or 21° 8. 

‘The Berniudas are of coral origin, and are the most northern 
poiut of growing reefs. 

In the West Indies, the reefs of Key West, Cuba, the Baha- 
mas, and many of the eastern islands are well known. On the 
east coast of Florida they contiuue up as far as Cape Florida, in 
latitude 25° 4U’ N.: the west coast is free of them. ‘There are 
also said to be patches at intervals along the coast of Venezuela 
and Guatemala; but the west shores of the Gulf of Mexico, as 
well as the northern, like West Florida, are mostly low, and eve- 
rywhere without corals. They are within the influence of the 
Mississippi and other large rivers. 


We have thus seen that the earth is belted by a coral zone, 
correspouding nearly to the tropics in extent, and that the oceans 
throughout it abound in zoophyte reefs, wherever congenial sites 
are aflorded for their growth. We have found that the currents 
of extra-tropical seas, which flow westward, aud are interrupted 
and trended towards the equator by the continents, contract the 
coral seas in width, narrowing them to a few degrees on the 
western coasts of the continents; while the tropical curreuts, 
flowing eastward, diverge from the equator and cause the belt to 
widen near the eastern shores. The polar currents flow also by 
the eastern coasts, preventing the warmer waters from increasing 
the width of the coral zoue as much as it is coutracted on the 
western coasts. Moreover, the trend and capes of the coast pro- 
duce other modifications in the direction of the currents, the 
most of which are apparent in the actual distribution of coral 
reefs. On the shores of the continents we have observed that 
there are no extensive reefs, except along eastern Africa; and, 
while other lands abound in rivers, this African coast has ouly 
some small streams. Thus the influence of continental waters 
and detritus ou the distribution of reefs, has been shown to be 
very marked. But about the Pacific islands, where streams are 
small, the same cause has had little effect, seldom doing more 
than modifying somewhat the shores and bottom of a harbor. 
We have ascertained that in different groups, as the Ladrones, 
the Sandwich Islands, Samoa, New Hebrides, there is au inverse 
relation between the extent of reefs and the evidences of recent 
voleanic action in the island; and that the largest reefs exist 
Where there is no proof of former igneous action, or where it has 
long ceased. The adverse influence of volcanic agency to the 
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planting and increase of coral reefs is thus satisfactorily exhibited. 
The existence of large reef-islands in open seas, where the neigh- 
boring lands are mostly destitute of coral reefs, has farther Sup 
ported our conclusions, as such islands are in geveral removed 
from the deleterious influences just mentioned. 

The modifications of form and invterruptions of reefs arising 
from abrupt or sloping shores, and tidal or local currents, have 
also been exemplified. The origin of the distant barrier has 
been traced to a sinking of the land which it once simply fringed ; 
and the lagoon island to a continuation of this subsidence till the 
original land had disappeared. 

This account of coral reefs and islands may be closed by a 
statement or recapitulation of some deductions which have a 
special bearing upon geology. 


Art. XXXI.—Abstract of Meteorological Observations made 
at Burlington, Vt., in 1851; by Z. Tuompson. 


Tue location where the following observations were made, is 
one mile from the shore of Lake Champlain, and 256 feet above 
the lake (346 above the sea) in lat. 44° 29’, and long. 73° LI’. 


| 1851. THERMOMETER. BAROMETER. 
MONTHS. Mean. Highest. Lowest.’ Range. Mean. Highest. Lowest. Range. 
Inches. Inches. Inches. Inches 
January, 1960) 43 » 57 29°73 3053 28°71 1°82 | 
February, ......... 26-02 53 70 2990 3060 2918) 142 
a 33°35 64 = § 66 29°74 3030 29°30 1°00 
April, ..cccccccecs 43°31 62 | 22 42 2969 8040 2930 110 
5413| 79 35 | 44 | 29°74 3028 2905) 193 
62°97| 91 47 | 44 | 2964 3022 2918 1°04 
aR ae 6740, 88 48 | 40 | 2958 2984 2928 056 
6568) 85 47 38 29°70 29°93 2940) 053 
|September, ........ 6058; 92 | 35 | 57 | 2983 3022 2934) 088 
6 5109; 78 | 28 50 2963 2998 29°22 076 
November, ........ 3174} 53 | 10 43 2967 3047 2900 1°47 
December,......... 18°58 46 -17 63 2969 3033 29°07 1°26 
Annual mean .. 44°54 | 109 2971 1:89 | 
| 1851. WINDs. WEATHER. | SNOW. WATER.| 
| wowtas. |N.E) E) 8. [S.W)W.|NW. Fair) Cloudy Inches. Inches. 
January,..... 7 2;1 0 | 6 2 15 il 1:20 
February,.... 5) 1/1) 1/1 3/13) 15 8 | 190) 
(March,......- 10} 2/1 0/11 0/13 3 | 20 11 14 067 
|April, ....... 1/2} 1) 6] ati] | 167 
ai 0 | 138 1/2 2! 19 12 0 2-29 
4; 1/2 0} 15 4/14 16 0 7:33 | 
9/ 1/1 1/13] 2/1 3/20! 11 0 38l 
|August,...... 12/ O} 14] 1/2] 1] 7 | 192 
September,...| 12 0 | 13 28 7 0 2:06 | 
iOctober, ..... 6 0 18 1 2 l7 14 0 356 
\November, oa 6 1 1 3 9 0 7 14 16 | 24 | 8659] 
|December,. 31 1 | 16 2 le 14 1:83 
105 | 15 10 10 [153 | 11 [26 | 84 | 151 71 | 3183} 
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The results in the above tables are deduced from three daily 
observations made at sunrise, 1 p.m. and 9p.m. The warmest 
day in the year was September 10, the mean heat of which was 
§0°; the coldest day was the 8th of February, the mean of 
which was —11:°5°. The mean temperature of the year was 
0°37 colder than the average of the thirteen preceding years. 
The range of the thermometer was 2° less and the range of the 
barometer 0-2U in. greater than in 1850. 

The column of water includes the rain and melted snow; and 
the amount in 1851, was 5°68 inches less than in 1850, and 0-41 
in. less than the mean annual fall in the preceding thirteen years. 
The greatest fall of water in any one of those thirteen years, 
was in 1847, when it amounted to 38°55 inches, aud the smallest 
was in 1849, amounting only to 26°35 inches. 

The fall of snow in 1851 was 37 inches less than in 1850. 
During the year there were eighty-six days of tolerable sleighing 
in Burlington and vicinity, two days more than last year. The 
broad lake opposite to Burlington froze over on the Ist day of 
February, which was about the usual time of closing, and con- 
tinued closed till the 12th of March. ‘The water of the lake 
was highest on the 16th of April, being then two feet below ex- 
treme high-water mark, aud lowest on the 13th of October, being 

7 feet 74 inches below high water—change of level of the lake 
_ the year 5 feet 74 inches. The extreme change of level has 
not been observed to exceed 8 feet. 

The greatest rain-storm in 1851, was on the 22d and 23d of 
June, and the fall of water in those two days was 5:16 inches. 
The months of November and December were each more than 
5° colder than the average of those months, for the thirteen pre- 
ceding years. 

Robins appeared March 20, Bluebirds 22, Cowbirds and Long- 
Sparrows 26, Meadow Larks and Flycatchers April 6, White bel- 
lied Swallows 18, Barn Swallows 25, White Elm in blossom 15, 
Trailing Arbutus 12, Red Maple 19, L iverleaf and Bloodroot 24, 
Venus’ Pride 28, Gooseberries blossom May 7, Currants 9, Plums 
and Pears 15, Siberian Crab-apple 21, Common apple 24, ten days 
earlier than last year. 
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Art. XX XII.—IJnaugural Lecture, the General Bearing of the 
Great Evrhilition on the Progress of Art and Science; by 
Wittiam Wuewe D.D., F.R.S., Master of Trinity.* 


Ir seems to me as if I were one of the persons who have the 
least right of any to address an audience like this on the subject 
of the Great Exhibition of the Art and Industry of All Nations, 
of which the doors have so lately closed; inasmuch as I have 
had no connection with that great event, nor relation to it, except 
that of a mere spectator—one of the many millions there. The 
eminent and zealons men in whose wide views it originated, by 
whose indomitable energy and perseverance the great thought of 
such a spectacle was embodied 1n a visible, material shape ; those 
who, from our own countries or from foreign lands, supplied it 
with the treasures and wonders of art; those who, with scruti- 
nizing eye and judicial mind, compared those treasures and those 
wonders, and stamped their approval on the worthiest ; those 
who can point to the glories of the Exhibition. and say, ‘‘ quorum 
pars magna fui ;’—those persons may well be considered as 
having a right to express to you the thonghts which have been, 
suggested by the scenes in which they have thus had to live: 
but of these Iam not one. Ihave been in the Exhibition, as I 
have said, a mere spectator. Nevertheless, the Council of the 
Society of Arts have done me the honor to express a wish that 
I should offer to you such refiections as the spectacle of the Great 
Exhibition has suggested to me ; aud in deference to their wishes, 
and especiaily as a token of my admiration of the truly royal 
mind, which saw clearly, in despite of the maxims of antiquity, 
that there was such a royal road to knowledge, I shall venture 
to offer you a few remarks,—which, precisely on account of the 
circumstances which I have stated, may be considered as repre- 
senting the views of an unconnected spectator of the great spec- 
tacle. 

To write or speak the epilogne after any great and grand 
drama, is by no meaus an easy task. We see the confession of 
the difficulty in the very incongruity of the manner in which 
the task is sometimes attempted: as, when after the curtain has 
fallen upon a deep and solemn tragedy, some startling attempt at 
wit and pleasantry is uttered to the audience,—it may be by one 
of the characters whose deep sorrows or lofty aims we have been 
following with profoundest interest. You will, at least, on the 
present occasion, not have the difficulty of the task shown in 
this manner. Nor, indeed, is it my office, in any sense, to speak 
an epilogue at all. Perhaps such remarks as I have to make may 


* From the Edinb. Phil. Jovr., January, 1852, p. 1. 
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rather be likened to the criticism which comes after the drama. 
For, as you know, criticism does come after poetry; the age of 
criticism after the age of poetry; Aristotle after Sophocles, Lon- 
ginus after Homer. And the reason of this has been well pointed 
out in our time :—that words, that human language, appear in 
the form in which the poet utters them, and works with them 
for his purposes, before they appear in the form in which the 
critic must use them: language is picturesque and affecting, first ; 
it is philosophical and critical afterwards:-—it is first concrete, 
then abstract :— it acts first, it analyzes afterwards. And this is 
the case, not with words only, but also with works. The poet, 
as the Greeks called him, was the maker, as our English fathers, 
also, were wont to call him. And man’s power of making may 
show itself not only in the beautiful texture of language, the 
grand machinery of the epic, the sublime display of poetical tm- 
agery ; but in those material works which supply the originals 
from which are taken the derivative terms which I have just 
been compelled to use: in the textures of soft wool, or fine linen, 
or glossy silk, where the fancy disports itself in wreaths of visi- 
ble flowers; in the machinery mighty as the thunderbolt to rend 
the oak, or light as the breath of air which carries the flower- 
dust to its appointed place; in the images which express to the 
eye beanty and dignity, as the poet’s verse does to the mind; so 
that it is difficult to say whether Homer or Phidias be more truly 
apoet. ‘hat mighty building, then, along the aisles of which 
we have wandered day after day in past months, full as it was of 
the works of man, contained also the works of many who were 
truly makers ;—who stamped upon matter, and the combinations 
of matter, that significance and efficacy which make it a true 
exponent of the inward activity of man. ‘The objects there, the 
symbols, instruments, and manifestations of beauty and power, 
were utterances,— articulate utterances of the human mind, no less 
than if they had been audible words and melodious sentences. 
There were expressed in the ranks of that great display many 
beautiful and many powerful thoughts of gifted men of our own 
and of other lands. The Crystal Palace was the cabinet in which 
were contained a vast multitude of compositions—not of words, 
but of things, which we who wandered along its corridors and gal- 
leries might con, day by day, so as to possess ourselves, in some 
measure, and according to our ability, of their meaning, power, and 
spirit. And now, that season of the perusal of such a collection 
of works being past; those days of wonderment at the creations 
of such a poetry being gone by; the office of reading and enjoy- 
ing being over; the time for criticism seems to have arrived. We 
must now consider what it is that we have admired, and why; 
must try to analyze the works which we have thus gazed upon, 
aud to discover the principles of their excellence. As the critic 
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of literary art endeavors to discern the laws of man’s nature by 
which he can produce that which is beautiful and powerful, ope- 
rating through the medium of language, so the critic of such art 
as we have had here presented to us—of material art, as we 
may term it—endeavors to discern the laws of material nature ; 
to learn how man can act by these, operating through the me- 
dium of matter, and thus produce beauty, utility, and power. 
This kind of criticism appears to be the natural and proper sequel 
to such a great burst of production and exhibition as we have 
had to witness; to discover what the laws of operative power 
are, after having had so great a manifestation of what they do. 
To discover the laws of operative power in literary works, 
though it claims no small respect under the name of criticism, is 
not commonly considered the work of a science. But to dis- 
cover the laws of operative power in material productions, 
whether formed by man, or brought into being by nature herself, 
is the work of a science, and is indeed what we more especially 
term science, and thus, in the case with which we have to do, 
we have, instead of the criticism which naturally comes after 
the general circulation of poetry, the science which naturally 
comes after a great exhibition of art: two cases of succession 
connected by a very close and profound analogy. That this 
view of the natural and general succession of science to art, as 
of criticism to poetry, is not merely fanciful and analogical, we 
may easily convince ourselves by looking for an instant at the 
progress of art and of science in past times. For we see that, in 
general, art has preceded science. Men have executed great, 
and curious, and beautiful works before they had a scientific in- 
sight into the principles on which the success of their labors was 
founded. ‘There were good artificers in brass and iron before the 
principles of the chemistry of metals were known; there was 
wine among men before there was a philosophy of vinous fer- 
mentation ; there were mighty masses raised into the air, cyclo- 
pean walls and cromlechs, obelisks and pyramids—probably gi- 
gantic Doric pillars and entablatures,—before there was a the- 
ory of the mechanical powers. The earlier generations did; 
the later explained that it had been possible to do. Art was the 
mother of science: the vigorous and comely mother of a daugh- 
ter of far loftier and serener beauty. And as it had been in the 
period of scientific activity in the ancient world, so was it again 
in the modern period in which science began her later growth. 
The middle ages produced or improved a vast body of arts. 
Parchment and paper, printing and engraving, glass and steel, 
compass and gunpowder, clocks and watches, microscopes and 
telescopes, not to speak of the marvels of architecture, sculpture, 
and painting, all had their origin and progress, while the sciences 
of recent times were in their cradle, or were unborn. The dawn 
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of the sixteenth century presented, as it were, a Great Exhibi- 
tion of the works which men had been producing from the time 
of the downfall of Roman civilization and skill. ‘There too, 
might be seen, by him who travelled from land to land, beauti- 
ful textures, beautiful vessels of gold and bronze, of porcelain 
and glass, wonderful machines, mighty fabrics; and from that 
time, stimulated by the sight of such a mass of the works of hu- 
man skill,—stimulated still more by the natural working of those 
powers of man from which such skill had arisen,—men were led 
to seek for science as well as art; for science as the natural com- 
plement of art, and fulfillment of the thoughts and hopes which 
art excites ;—for science as the fully developed blossom, of which 
art is the wonderfully involved bud. Stimulated by such influ- 
ences, the scientific tendencies of modern Europe took their 
starting impulse from the Great Exhibition of the productions of 
the middle ages which had accumulated in the sixteenth century ; 
and have ever since been working onwards, with ever-increasing 
vigor, and in an ever-expanding sphere. 

As the successful scientific speculations of the last three cen- 
turies have been the natural sequel to the art-energies of the 
preceding ages, so must the newest scientific speculations of our 
contemporaries atid their successors, in order to be successful, be 
the result and consequence of the powers, as yet often appearing 
in the undeveloped form of art alone, which exist among us at 
the present day. And thus a great spectacle of the works of 
material art ought to carry with it its scientific moral. And the 
opportunities which we have lately had of surveying the whole 
of the world in which art reigns, and of appreciating the results 
of its sway, may well be deemed too valuable to be let slip for 
the purposes of that scientific speculation which is the proper se- 
quence of such occasions. So it has seemed to those who have 
from the beginning taken a lofty, and comprehensive, and hope- 
ful view of the great undertaking of which the first act is now 
completed ; and especially to that mind which has always taken 
the most lofty, and comprehensive, and hopeful view. 

And in order to carry into effect this suggestion, it has been 
determined that persons well qualified to draw from the spectacle 
the series of scientific morals which it offers, should present them 
to you here ;—that critics should analyze for you some of the 
fine compositions with which you have become acquainted ;— 
that men of science should amelie to you what you ought to 
learn from such an exhibition of art. And it has been thought 
that it might not be useless that you should be reminded, in the 
first place, how great and unique the occasion is, and how pe- 
culiar are some of the lessons which even the most general spec- 
tator, unfit to enter into the details of any of the special arts, 
may draw from it. 
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For indeed it is obvious, at a glance, how great and unexam- 
pled is the opportunity thus given to us, of taking a survey of 
the existing state of art in every part of the world. I have said, 
ihat if, in the sixteenth century, an intelligent spectator could 
have travelled from land to land, he might, in that way, have 
seen a wonderful collection of the works of man in many differ- 
ent countries; and combining all these in his thoughts, he would 
have had in his mind a representation of the whole progress of 
human art and industry, up to the last moment, and a picture of 
the place which each nation at that moment occupied in the line 
of that progress. But what time, what labor, what perseverance, 
what hardships, what access to great and powerful men in every 
land, what happiness of opportunity, would be now implied in the 
completion of such a survey! A life would scarcely suffice for 
it; aman could scarcely be found who would achieve it, with 
all the appliances and means which wealth and power could give. 
He must, like the philosophers of ancient days, spend all his 
years of vigor in travelling ; must roam in the varied regions of 
India; watch the artisan in the streets of the towns of China; 
dive into the mines of Norway and of Mexico; live a life in the 
workshops of England, France, and Germany; and trace the 
western tide of industry and art as it spreads over the valley of 
the Mississippi. And when he had done all this, and however 
carefully he had done it, yet how defective must it be at least in 
one point! How far must it be from a simultaneous view of the 
condition of the whole globle as to material arts. During the 
time that he has been moving from place to place, the face of 
the world has been rapidly changing. When he saw Tunis it 
was a barbarous state ; now that he has to make up his account, 
it is the first which asks for a leading place among the civilized 
communities of the industrial world. When he visited the plains 
of lowa and Wisconsin, they were wild prairie; they are now 
the fields from which the cereal harvest is swept by the latest 
improved reaping machine. When he was at the antipodes, the 
naked savage oflered the only specimen of art in his rude club and 
frail canoe ; now there is there a port whose lofty ships carry reg- 
ularly to European markets multiplied forms of native produce 
and manufactures. Even if his picture be complete as to surface, 
what anachronisms must there be in it! How much that ex- 
presses not the general view of the earth, but the accidental pe- 
culiarities of the traveller’s personal narrative! And then, how 
dim must be the images of the thing seen many years ago com- 
pared with that which is present to the eye! How impossible to 
compare the one with the other—the object now seen in age 
with a similar object remembered in youth! And after all, when 
we have assumed such a traveller—such a one as never has been 
—the Ulysses of modern times—seeing the cities of many men, 
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and knowing their minds—seeing the workshops of all nations, 
and knowing their arts—we have but one such. His knowl- 
edge is only his. He cannot, in any clear or effective manner, 
communicate any large portion of it to others. It exists only 
for him—it perishes with him. And now let us, in the license 
of epical imagination, suppose such an Ulysses—much-seeing, 
much-wandering, much-endaring—to come to some island of 
Calvpso, some well-inhabited city, under the rule of powerful 
and benignant, but plainly, he must believe, superhuman infiu- 
ences, and there to find that image of the world and its arts, 
which he had vainly tried to build up in his mind, exhibited be- 
fore his bodily eye in a vast crystal frame ;—true in every minut- 
est thread and hue, from the sparkle of the diamond to the 
mighty bulk of the collossus; true to that which belongs to 
every part of the earth; and this, with the effects which the arts 
produce, not at the intervals of the traveller’s weary journey, but 
everywhere at the present hour. And, further, let him see the 
whole population of the land—thousands upon thousands, mil- 
lions upon millions, streaming to this sight, gazing their fill, day 
after day, at this wonderful vision, inviting the men of neighbor- 
ing and of distant lands to gaze with them; looking at the ob- 
jects, not like a fairy picture in the distant clouds, but close at 
hand; comparing, judging, scrutinizing the treasures produced 
by the all-bounteous earth, and the indomitable efforts of man, 


from pole to pole, and from east to west; or, as he would learn 
more truly to measure, from east to east again. When we have 
supposed such a vision, do we not seem to have gone beyond 


“ Quicquid Grecia mendax 
Audit in historia ;” 

all the wonders of that wondrous ancient Odyssean tale? And 
yet, in making such a supposition, have we not been exactly de- 
scribing that which we have seen within these few months? 
Have not we ourselves made part of the population of such a 
charmed isle,—of the crowds which have gazed on such a magic 
spectacle ? 

But now that we have had the spectacle before us, let us con- 
sider for a moment what the vision was, and what were the re- 
flections which it excited. We had, offered to our review, the 
choicest productions of human art in all nations; or, at least, 
collections which might be considered as representing all nations. 
Now in nations compared with nations there is a difference; ina 
nation compared with itself at an earlier time, there is a progress. 
There may not always be a progress in good government; there 
may not necessarily be, though we would gladly hope that there 
is, a progress in virtue, in morality, in happiness. But there 
always is, except when very adverse influences roll back the 
common course of things, a progress in art, and generally in 
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science. In the useful and ornamental arts nations are always 
going forwards, from stage to stage. Different nations have 
reached different stages of this progress, and all their different 
stages are seen at once, in the aspect which they have at this 
moment in the magical glass, which the enchanters of our time 
have made to rise out of the ground like an exhalation. The 
infancy of nations, their youth, their middle age, and their ma- 
turity, all appear in their simultaneous aspect, like the most dis- 
tant objects revealed at the same moment by a flash of lightning 
in adusky night :—or we may compare the result to that which 
would be produced, if we could suppose some one of the skillful 
photographers whose subtle apparatus we have had exhibited 
there, could bring within his field of view the surface of the 
globe, with all its workshops and markets, and produce instanta- 
neously a permauvent picture, in which the whole were seen side 
by side. But it is not a mere picture of things which are found 
standing together that we have had presented to us; the great 
achievement was the bringing them together. You have most 
of you probably heard of the ‘careful and economical critic, who 
proposed to reduce the extravagance of the wish of the impa- 
tient separated lovers, that the gods would annihilate space and 
time ; and who remarked that it would answer the end desired if 
one of the two were annihilated. By annihilating the space 
which separates different nations, we produce a spectacle in 
which is also annihilated the time which separates one stage of a 
nation’s progress from another. 

An ingenious speculator of our own day, clothing these meta- 
physical abstractions in the form which modern science assigns 
to them, has shown how we might, theoretically speaking, be, 
in a few instants, actual spectators, bodily and contemporaneous 
eye-witnesses, of all the events which have passed since man 
has existed upon earth. For, if we only imagine that, as the 
visual impressions on the vehicle of light, by which alone vision 
can take place, travel away from the scenes by the occurrence of 
which their configuration was given to them, we also travel after 
this moving vision, and go but a very little faster than light itself, 
we shall overtake successively the visual images of all successive 
events, and see them as truly asa distant spectator (and what 
spectator is not more or less distant?) sees what passes before his 
eyes. We might thus see now what is passing around us, aud 
the next minute, by rushing to the borders of the solar system, 
where the images are still travelling outwards, see the first inhab- 
itant of this island placing his foot upon its coast; and in the in- 
termediate distances we should successively overtake and see, 
with our bodily eyes, in inverted order, the events of the Eng- 
lish, Norman, Saxon, Roman, and British times; and we might 
mark, at each period, the food, the clothing, the arms, the tools, 
the houses, the machines, and the ornaments of the various eras. 
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Now that which this scientific dream thus presents to us in 
imagination, the Exhibition of the Industry and Arts of all Na- 
tions has presented as a visible reality; for we have had there 
collected examples of the food and clothing and other works of 
art of nations in every stage of the progress of art. From Ota- 
heite, so long in the eyes of Englishmen the type of gentle but 
uncultured life, Queen Pomare sends mats and cloth, head-dresses 
aud female gear, which the native art of her women fabricates 
from their indigenous plants. From Labuan, the last specimen 
of savage life with which this country has become connected, 
we have also clothes and armor, weapons and musical instru- 
ments. I*rom all the wide domains which lie within or around 
our Indian empire we have rich and various contributions; from 
Singapore and Ceylon, Celebes and Java, Mengatal and Palem- 
bang. ‘The ruder and more primitive of these regions send us 
their native food and clothing, their fishing nets and baskets; 
but art soon goes beyond these first essays. From Sumatra we 
have the loom and the plough. lacquered work and silken wares ; 
aud as we proceed from these outside regions to that central and 
ancient India, so long the field of a peculiar form of civilization, 
we have endless and innumerable treasures of skill and ingenuity, 
of magnificence and beauty. And yet we perceive that, in ad- 
vancing from these to the productions of our own form of civili- 
zation, which has, even in that country, shown its greater power, 
we advance also to a more skillful, powerful, comprehensive, and 
progressive form of art. And looking at the whole of this spec- 
tacle of the arts of life in all their successive stages, there is one 
train of reflection which cannot fail I think to strike us; namely, 
this:—In the first place, that man is, by nature and universally, 
an artificer, an artisan, an artist. We call the nations, from 
which such specimens came as those which | first mentioned, 
rude and savage, aid yet how much is there of ingenuity, of in- 
vention, of practical knowledge of the properties of branch and 
leaf, of vegetable texture and fibre, in the works of the rudest 
tribes! How much, again, of manual dexterity, acquired by 
long and persevering practice, and even so, not easy! And 
then, again, not only how well adapted are these works of art to 
the mere needs of life, but how much of neatness, of prettiness, 
and of beauty too, do they often possess, even when the work of 
savage hands! So that man is naturally, as I have said, not only 
an artificer, but an artist. Even we, while we look down from 
our lofty summit of civilized and mechanically-aided skill upon 
the infancy of art, may often learn from them lessons of taste. 
So wonderfully and effectually has Providence planted in man 
the impulse which urges him on to his destination,—his destina- 
tion, which is, to mould the bounty of nature into such forms as 
utility demands, and to show at every step that with mere utility 
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he cannot be content. And when we come to the higher stages 
of cultured art—to the works of nations long civilized, though 
inferior to ourselves, it may be, in progressive civilization and 
mechanical power, how much do we find in their works which 
we must admire, which we might envy, which, indeed, might 
drive us to despair! Even still, the tissues and ornamental works 
of Persia and of India have beauties which we, with all our ap- 
pliances and means, cannot surpass. The gorgeous East show- 
ers its barbaric pearl and gold into its magnificent textures. But 
is there really anything barbaric in the skill and taste which 
they display? Does the oriental prince or monarch, even if he 
confine his magnificence to native manufactures, present himself 
to the eyes of his slaves ina less splendid or less elegant attire 
than the nobles and the sovereigns of this our western world, 
more highly civilized as we nevertheless deem it? Few persons 
I think would answer in the affirmative. The silks and shawls, 
the embroidery and jewellery, the moulding and carving, which 
those countries can produce, and which decorate their palaces 
and their dwellers in palaces, are even now such as we cannot 
excel. Oriental magnificence jg still a proverbial mode of de- 
scribing a degree of splendor and artistical richness which is not 
found among ourselves. 

What, then, shall we say of ourselves? Wherein is our supe- 
riority? In what do we see the effect, the realization, of that 
more advanced stage of art which we conceive ourselves to have 
attained? What advantage do we derive from the immense ac- 
cumulated resources of skill and capital—of mechanical inge- 
nuity and mechanical power—which we possess? Surely our 
imagined superiority is not all imaginary; surely we really are 
more advanced than they, and this term “ advanced”’ has a mean- 
ing; surely that mighty thought of a progress in the life of na- 
tions is not an empty dream; and surely our progress has carried 
us beyond them. Where, then, is the import of the idea in this 
case? What is the leading and characteristic difference between 
them and us, as to this matter?) What is the broad and predomi- 
nant distinction between the arts of nations rich, but in a condi- 
tion of nearly stationary civilization, like oriental nations, and 
nations which have felt the full influence of progress like our- 
selves? 

If I am not mistaken, the difference may be briefly expressed 
thus :—That in those countries the arts are mainly exercised to 
gratify the tastes of the few; with us, to supply the wants of 
the many. ‘l'here, the wealth of a province is absorbed in the 
dress of a mighty warrior; here, the gigantic weapons of the 
peaceful potentate are used to provide clothing for the world. 
For that which makes it suitable that machinery, constructed on 
a vast scale, and embodying enormous capital, should be used in 


~ 


on the Great E’rhibition of 1851. 361 


manufacture, is that the wares produced should be very great in 
quantity, so that the smallest advantage in the power of working, 
being multiplied a million fold, shall turn the scale of profit. And 
thus such machinery is applied when wares are manufactured for 
a vast population ;—when millions upon millions have to be 
clothed, or fed, or ornamented, or pleased, with the things so 
produced. I have heard one say, who had extensively and care- 
fully studied the manufacturing establishments of this country, 
that when he began his survey he expected to find the most 
subtle and refined machinery applied to the most delicate and 
beautiful kind of work—to gold and silver, jewels and embroid- 
ery; but that when he came to examine, he found that these 
works were mainly executed by hand, and that the most exquisite 
and the most expensive machinery was brought into play where 
operations on the most common materials were to be performed, 
because these were to be executed on the widest scale. And 
this is when coarse and ordinary wares are manufactured for the 
many. This, therefore, is the meaning of the vast and astonish- 
ing prevalence of machine-work in this country :—that the ma- 
chine with its million fingers works for millions of purchasers, 
while in remote countries, where magnificence and savagery 
stand side by side, tens of thousands work for one. There Art 
labors for the rich alone; here she works for the poor no less. 
There the multitude produce only to give splendor and grace to 
the despot or the warrior whose slaves they are, and whom they 
enrich ; here the man who is powerful in the weapons of peace, 
capital and macliinery, uses them to give comfort and enjoyment 
to the public, whose servaut he 1s, and thus becomes rich while 
he enriches others with his goods. If this be truly the relation 
between the condition of the arts of life in this country and in 
those of others, may we not with reason and with gratitude say, 
that we have indeed reached a point beyond theirs in the social 
progress of nations? 

I have, perhaps, detained you too long with these general re- 
flections, suggested by the mere general aspect of that great dis- 
play of the works of nations in every stage of progress, which 
we have had lately before our eyes. But I hope you will recol- 
lect, that I began by claiming the privilege of speaking as a 
mere spectator, who had not had occasion to study the objects 
there assembled in a special and official manner. ‘There is, how- 
ever, one view of the subject, perhaps, a little less obvious, which 
I’should wish to endeavor to bring before you: I mean, the view 
suggested by the classification of which such a collection has 
been found to be capable. Perhaps, at the first thought it might 
be supposed that to divide any collection of things, however 
numerous and various, into classes, isa work of no great diffi- 
culty, though when the collection is great, it may require much 
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time. For it might be said, You have only to determine accord- 
ing to what resemblances and what differences you will make 
your classes, and then to go through the work, sticking to these. 
But any ove who has attended a little more to the science of 
classification, or even who has made the attempt on any consid- 
erable scale, knows that this is not so; and that, unless the 
scheme of classes be very skillfully and very happily devised, it 
lands us in intolerable incongruities, and even in impossibilities. 
Indeed, without seeking any exemplification of this remark in 
the classificatory sciences, which can throw on this subject only 
a distant and doubtful light, we have experimental evidence of 
the difficulty of classifying a great collection of the products of 
art and industry, in the attempts which were made to perform 
that task on the occasions of the French Expositions in 1806, 
in 1819, in 1827, in 1834, and in 1844. On the first occasion, 
the distribution adopted was entirely geographical ; on the sec- 
ond, it was what was called an entirely material or natural sys- 
tem, dividing the arts into thirty-nine heads, the consequence of 
which is said to have been great confusion. In 1827, a purely 
scientific arrangement was attempted, into five great divisions, 
namely, chemical, mechanical, physical, economical, and miscella- 
neous arts. But this was deemed too artificial and abstract, and 
in 1834 M. Dupin made the division depend on the relation of 
the arts to man, as being alimentary, sanitary, vestiary, dom- 
iciliary, locomotive, sensitive, intellectual, preparative, social. 
This analysis was also adhered to in 1839. In 1844, an attempt 
was made to unite some features of the previous systems, and 
the objects were classified as woven, mineral, mechanical, mathe- 
matical, chemical, fine arts, ceramic, and miscellaneous ; which 
was still complained of as confused, but which was, on the 
whole, retained in 1849. 

1 do not think there is any presumption in claiming for the 
classification which has been adopted in the Great Exhibition of 
1851 a more satisfactory character than we can allow to any of 
those just mentioned, if we ground our opinion either upon the 
way in which this last classification was constructed, or upon the 
manner in which it has been found to work. And there is one 
leading feature in it which, simple as it may seem, at once gives 
ita new recommendation. In the systems already mentioned 
there were no gradations of classification. There were a certain 
number, thirty-nine or five, nine or eight, of co-ordinate classes, 
and that was all. In the arrangement of the Great Exhibition 
of 1851, by a just and happy thought, a division was adopted of 
the objects to be exhibited into four great sections, to which 
other classes, afterwards established, were to be subordinate; 
these sections being, raw materials, machinery, manufactured 
goods, and the works of the fine aris. The effect of this grand 
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division was highly beneficial, for within each of these sections 
classes could be formed far more homogeneous than was possible 
while these sections were all thrown into one mass; when, for 
instance, the cotton-tree, the loom, and the muslin, stood side by 
side, as belonging to vestiary art; or when woven and dyed 
goods were far removed, as being examples, the former of me- 
chanical, the latter of chemical processes. Suitable gradation is 
the felicity of the classifying art, and so it was found to be in this 
instance, 

But within this limit how shall classes be formed? Here. also, 
it appears to me, simply as a reader of the history of the Exhi- 
bition, which any one else may read, that the procedure of those 
who framed the classification was marked with sound good sense 
and a wise rejection of mere technical rules. For by assuming 
fixed and uniform principles of classification we can never ob- 
tain any but an artificial system, which will be found, in practice, 
to separate things naturally related, and to bring together objects 
quite unconnected with each other. It was determined, that 
within each of the four sections the divisions which had been 
determined by commercial experience to be most convenient 
should be adopted. “ Eminent men of science and of manufac- 
tures in all branches were invited to assist in drawing each one 
the boundaries of his own special class of productions.”* And 
it was resolved, for the general purposes of the Exhibition, to 
adopt thirty broad divisions; of which classes, four were of raw 
materials; six of machinery; nineteen of manufactures; and 
one of the Fine Arts. And these thirty Classes may be consid- 
ered as having been confirmed by their practical application to 
the collection, and to the work of the juries in dealing with it; 
except that, in some instances, it was found necessary to subdi- 
vide a Class into others. ‘Thus Class X, which was originally 
described as philosophical instruments, was found to consist of 
materials so heterogeneous, that there were separated from it three 
Classes, of musical, of horological, and of surgical instruments. 
And to Class V, machines, was added an accessory Class, Va, 
carriages. And, on the other hand, Classes XII, and XV, wool- 
len and worsted, it was found could be advantageously thrown 
into one. 

Within these classes, again, were other subdivisions, which are 
marked in the Catalogue by letters of the alphabet. ‘Thus, the 
third Class consists of substances used for food ; and of these the 
vegetable division contains swb-classes, A, B,C, D, E, F, G: the 
first being cereals, and the like; the second, fruits; the third, 
drinks, and so on. And in like manner, the sixth class, manwu- 
facturing machines and tools, had sub-classes, A, B,C, D, E, F: 


* “ Tilustrated Catalogue,” Introd., p. 22. 
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as A, all spun and woven fabrics; B, manufactures of metals ; 
C, manufactures of minerals and mining machinery, and the 
like. 

And, again, each of these sub-classes was separated into heads, 
by numbers. ‘Thus, the sub-class cereals and the like, are 1, the 
common cereals ; 2, the less common; 3, millet; 4, pulse and 
cattle-food ; 5, grasses and roots; 6, flours (ground grain); 7, 
oil seeds ; 8, hops. And the sub-class A, of manufacturing ma- 
chines and tools, included the heads, 1, machinery for spinning 
and weaving cotton, wool, flax, hemp, silk,—for working caoutch- 
ouc, gulla percha, hair; 2, paper-making ; 3, printing. Aud 
to shew how much practical experience governed these sub- 
divisions, | may mention that great aid in this task was found in 
the ‘Trades’ Directories of Birmingham and Manchester, and other 
great manufacturing towns. 

I have followed this classification into the ultimate ramifica- 
tion of the Catalogue, at the risk of being, I fear, tedious for a 
moment; partly because | wish to make a reflection upon it; and 
partly, also, that you may see what a vast work is performed if 
this classification be really coherent and sound. For, first, turn 
your attention to the one head which I have mentioned; this 
single head includes no less than this,—all machinery for the 
complete formation, from the raw material, of all fabrics of cot- 
ton, wool, flax, hemp, silk, caoutchouc, gutta percha, and hair. 
This is head 1 of sub-class A. Under this head, or under the 
first particular head, colfon, are very many articles in the great 
exhibition. Besides this particular head, and the other particular 
heads, wool, flax, caoutchouc, §’c., included in the general head |, 
there are two other heads in this sub-class, each of like extent. 
Along with this sub-class A, are also sub-classes B, C, D, E, F, 
each of an extent not inferior to A; and thus, this Class VI, contains 
a great mass of heads, each including a vast number of articles. 
Yet im the Catalogue, this Class VI, is one of the smallest extent 
of all the thirty. And though this may arise in part from some 
of the others being followed out into greater comparative detail 
than this Class VI, yet still enough will remain in this mode of 
putting the matter to shew you how vast and varied is the 
mass of objects which has thus been classified, and how great the 
achievemeut is if this mass have really been reduced into perma- 
nent order; if this chaos, not of elements only, but of raw ma- 
terials mixed with complicated machines, with manufactured 
machines, with manufactured goods aud sculptured forms, have 
really been put in a shape in which it will permanently retain 
traces of the ordering hand. 

What the value and advantage would be of a permanent and 
generally accepted classification of all the materials, instruments, 
aud productions of human art aud industry, you will none of you 
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require that I should explain at length. One consequence would 
be that the manufacturer, the man of science, the artisan, the 
merchant, would have a settled common language, in which they 
could speak of the objects about which they are concerned. It 
is needless to point out how much this would facilitate and pro- 
mote their working together; how fatal to codperation is diver- 
sity and ambiguity in the langnage used. One of our old verse 
writers, expauding according to the suggestions of his fancy, the 
account of the failure of men in the case of the tower of Babel, 
has made this cause of failure very prominent. He supposes that, 
the language of the workmen being confounded, when one of 
them asked for a spade, his companion brought him a bucket ; 
or when he called for mortar, handed him a plumb-line; and 
that, by the constant recurrence of these incongruous proceed- 
ings, the work necessarily came to a stand. Now the conditions 
necessary, in order that workmen may work together, really go 
much farther than the use of a common language, in the general 
sense of the phrase. It is not only necessary that they should 
eall a brick a brick, and a wire a wire, and a nail a nail, anda 
tube a tube, and a wheel a wheel; but it is desirable, also, that 
wires, and nails, and tubes, and wheels, should each be classified 
and named, so that all bricks should be of one size, so that a wire 
number 3, or a tube section 1, or a six-inch wheel, should have 
a fixed and definite signification ; and that wires, and tubes, and 
wheels, should be constructed so as to correspond to such signifi- 
cations; and even, except for special purposes, no others than 
such. It may easily be conceived, for instance, how immensely 
the construction, adjustment, and repair of wheelwork would be 
facilitated, if wheels of a certain kind were all made with teeth 
of the same kind, so that any one could work in any other. And 
something of this sort,—something which secures some of these 
and the like advantages, has been done with reference to cast- 
iron toothed wheels. And an eminent engineer, whose works 
stood in the sixth class of the collection to which I have just 
referred, has proposed a system by which a like uniformity should 
be secured in the dimensions and fitting of machinery ; and espe- 
cially with regard to screws; fixing thus their exact diameter 
and pitch, as it is called—a process which would have the like 
effect of making the construction, application, and repair of all 
work into which screws enter vastly more easy and expeditious 
than it now is. Now these are the great and beneficial effects 
which follow from a good and generally accepted sub-classifica- 
tion of one of the lowest members of that classification which 
the Catalogue exhibits to us. Mr. Whitworth would classify 
screws, and wheels, and axles, as the millwrights have classified 
toothed wheels. But screws, or wheels, or axles, are merely one 
kind of tool, one element of machinery ; and tools and machinery 
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are only one class out of thirty of the great collection of which 
we are speaking. If, then, so great benefits arise from a commen 
understanding as to the species of one of the lowest members of 
our classification, may we not expect corresponding advantages 
from a fixation of the names and distinctions of the higher mem- 
bers ?—of the names of tools and machines, for instance; and 
from a perception of their relations to each other, which a good 
classification brings into view; and then, again, from a clear per- 
ception of the relation of class to class and of their lines of de- 
markation? And may we not expect that on such grounds, the 
very language of art and industry, and the mode of regarding 
the relations of their products, shall bear for ever the impress of 
the Great Exhibition of 1851? 

There is one other remark which I should wish to make, sug- 
gested by the classification of the objects of the Exhibition; or, 
rather, a remark which it is possible to express, only because we 
have such a classification before us. It is an important charac- 
ter of a right classification, that it makes general propositions 
possible ; a maxim which we may safely regard as well grounded 
since it has been delivered independently by two persons, no ‘ess 
different from one anether than Cuvier and Jeremy Bentham. 
Now, in accordance with this maxim, | would remark, that there 
are general reflections appropriate to several of the divisions into 
which the Exhibition is by its classification distributed. For 
example, let us compare the first class, mining and mineral pro- 
ducts, with the second class, chemical processes and produrts. 
In looking at these two classes, we may see some remarkable 
contrasts between them. The first class of arts, those which are 
employed in obtaining and working the metals, are among the 
most ancient; the second, the arts of manufacturing chemical 
products on a large scale, are among the most modern which 
exist. In the former class, as 1 have said, art existed before 
science ; men could shape, and melt, and purify, and combine 
the metals for their practical purposes, before they knew any 
thing of the chemistry of metals; before they knew that to pu- 
rify them was to expel oxygen or sulphur; that combination may 
be definite or indefinite. Tubal-Cain, in the first ages of the 
world, was “the instructor of every artificer in brass and iron ;” 
but it was very long before there came an instructor to teach 
what was the philosophical import of the artificer’s practice. In 
this case, as I have already said, art preceded science: if even 
now science has overtaken art; if even now science can tell us 
why the Swedish steel is still unmatched, or to what peculiar 
composition the Toledo blade owes its fine temper, which allows 
it to coil itself up in its sheath when its rigid thrust is not needed. 
Here art has preceded science, and science has barely overtaken 
art. But in the second class, science has not only overtaken 
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art, but is the whole foundation, the entire creator of the art. 
Here art is the daughter of science. The great chemical manu- 
factories which have sprung up at Liverpool, at Newcastle, at 
Glasgow, owe their existence entirely to a profound and scientific 
knowledge of chemistry. ‘These arts never could have existed 
if there had not been a science of chemistry ; and that, an exact 
and philosophical science. ‘These manufactories now are on a 
scale at least equal to the largest establishments which exist 
among the successors of Tubal-Cain. ‘They occupy spaces not 
smaller than that great building in which the productions of all 
the arts of all the world were gathered, and where we so often 
wandered till our feet were weary. They employ, some of them, 
five or six large steam-engines; they shoot up the obelisks which 
convey away their smoke and fumes to the height of the highest 
steeples in the world; they occupy a population equal to that of 
a town, whose streets gather round the walls of the mighty 
workshop.* Yet these processes are all derived from the chemi- 
cal theories of the last and the present century; from the inves- 
tigations carried on in the laboratories of Scheele and Kirwan, 
Bertholiet and Lavoisier. So rapidly in this case has the tree of 
art blossomed from the root of science ; upon so gigantic a scale 
have the truths of science been embodied in the domain of art. 
Again, there is auother remark which we make in comparing 
the first class, minerals, with the third class, or rather with the 
fourth, vegelabie and animal subsiances used in manufactures, 
or as implements or ornaments. And [ wish to speak especially 
of vewetable substances. In the class of minera/s, all the great 
members of the class are sti!l what they were in ancient tines. 
No doubt a number of new metals and mineral substances have 
been discovered; and these have their use; and of these the 
Exhibition presents fine examples. But still, their use is upon a 
small scale. Gold and iron, at the present day, as in ancient 
times, are the rulers of the world; and the great events in the 
world of mineral art are not the discovery of new substances, 
but of new and rich localities of old ones,—the opening of the 
treasures of the earth in Mexico and Peru in the sixteenth century, 
in California and Australia in our own day. But in the vegetable 
world the case is different; there, we have not only a constant 
accumulation and reproduction, but also a constantly growing 
variety of objects, fitted to the needs and uses of man. ‘Tea, 
coffee, tobacco, sugar, cotton, have made man’s life, and the arts 
which sustain it, very different from what they were in ancient 
times. And no one, I think, can have looked at the vegetable 
treasures of the Crystal Palace without seeing that the various 
wealth of the vegetable world is yet far from exhausted. The 
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Liverpool Local Committee have enabled us to take a starting- 
point for such a survey, by sending to the Exhibition a noble 
collection of specimens of every kind of import of that great 
emporium ; among which, as might be expected, the varieties of 
vegetable produce are the most numerous. But that objects 
should be reckoned among imports, implies that already they 
are extensively used. If we look at the multiplied collections of 
objects of the same kiud, some from various countries, not as 
wares toa known market, but as specimens and suggestions of 
unexplored wealth, we can have no doubt that the list of imports 
will hereafter, with great advantage be enlarged. Who knows 
what beautiful materials for the makers of furniture are to be 
found in the collections of woods from the various forests of the 
Indian Archipelago, or of Australia, or of ‘Tasmania, or of New 
Zealand? Who kuows what we may hereafter discover to have 
been collected of fruits and oils, and medicines and dyes; of 
threads and cordage, as we fad here from New Zealand and 
from China examples of such novelties; of gums and vegetab!e 
substances, which may, in some unforeseen manner, promote 
and facilitate the processes of art?) How recent is the applica- 
tion of caoutchouc to general purposes! Yet we know now— 
and on this occasion America would have taught us if we had 
not known—that there is scarcely any use to which it may not 
be applied with advantage. If a teacher in our time were to 
construct maxims like those of the son of Sirach in the ancient 
Jewish times—like him who says (Ecclus. xxxix, 26) “The 
principal things for the whole use of man’s life are water, fire, 
iron and salt, flour of wheat, honey, milk, and the blood of the 
grape, oil, and clothing”—he could hardly fail to make additions 
to the list, and these would be from the vegetable world. Again, 
how recent is the discovery of the uses of gutta percha! In the 
great collection were some of the original specimens sent by Dr. 
Montgomery to the India House, whence specimetis were dis- 
tributed to various experimentalists.* Yet how various and pe- 
culiar are now its uses, such as no other substance could replace! 
And is it not to be expected that our contemporaries, joining the 
insight of science to the instinct of art, shall discover, among the 
various sources of vegetable wealth which the Great Exhibition 
has disclosed to them, substances as peculiar and precious, in 
the manner of their utility, as those aids thus recently obtained 
for the uses of life? 

And before we quit this subject, let us reflect, as it is impos- 
sible, L think, not to reflect, when viewing thus the constantly 
enlarging sphere of the utility which man draws from the vege- 
table world, what a view this also gives us of the bounty of 
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Providence to man, thus bringing out of the earth, in every 
varying clime, endless forms of vegetable life, of which so many, 
and so many more than we yet can tell, are adapted to sustain, 
to cheer, to benefit, to delight man, in ways ever kind, ever 
large, ever new, and of which the novelty itself is a new source 
of delighted contemplation. 

I might go on to make other reflections upon the peculiar 
characters of the various classes of the Great Exhibition, but the 
time does not allow me, nor is it needful, since all that I aspired 
to do was to offer to you specimens of such reflections. Several 
of the classes will, no doubt, suggest appropriate reflections to 
those who have to deliver lectures to you on special subjects. In 
the meantime, though I must now hasten to a conclusion, I can- 
not but perceive how imperfectly I have discharged even the 
limited task which I ventured to undertake. For I have as yet 
said nothing of the effect which must be produced upon art and 
science by this gathering of so many of the artists and sctentists 
(if [ may use the word) of the world together; by their joint 
study of the productions of art from every land, by their en- 
deavors to appreciate and estimate the merits of productions, 
and instruments of production; of works of thonght, skill, and 
beauty. 

In speculating concerning universities, We are accustomed to 
think that, without underrating the effect of lectures and tasks, 
of professors and teachers, still that among the most precious re- 
sults of such institutions is the effect produced upon those who 
resort thither by their intercourse with, and influence upon, each 
other. We know that by such intercourse there is generated a 
community of view, a mutual respect, and a general sympathy, 
with regard to the elements of a liberal education, and the busi- 
ness of national, social, and individual life, which clings to men 
ever after, and tends to raise all to the level of the best. And 
some such effect as this would, we may suppose, be produced 
upon the students of the useful and the beautiful arts by their 
resort to any university incommon. ‘To any university, I have 
said; but to what a university have they been resorting during the 
past term? ‘Toa university of which the colleges are all the great 
workshops and workyards, the schools and societies of arts, man- 
ufactures, and commerce, of mining and building, of inventing and 
executing in every land—colleges in which great chemists, great 
machines, great naturalists, great inventors, are already working, 
in a professional manner, to aid and develop all that capital, 
skill, and enterprise can do. Coming from such colleges to the 
central university, may we not well look upon it as a great epoch 
in the life of the material arts, that they have thus begun their 
university career—that they have had the advantage of such 
academical arrangements as there have been found, and still 
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more, as I have said, that they have had the greater advantage 
of intercourse with each other? May we not expect that from 
this time the eminent producers and manufacturers, artisans and 
artists, in every department of art, and in every land, will enter- 
tain for each other an increased share of regard and good-will, of 
sympathy in the great objects which man’s office as producer 
and manufaciurer, artisan and artist, places before him—of res- 
pect for each other’s character, and for the common opinion of 
their body, all increased by their being able to say, “ We were 
students together at the Great University in 1851.” 


Art. XX XIIL-——-On Octahedral Oligist Iron; by T. 8. Hunt, 


of the Geological Commission of Canada. 


[Read before the American Association for the Advancement of Science, at Albany, 
Septembe r, 1851 } 


Tue notion of polymerism derived from the investigations in 
organic chemistry is already being extended to mineral chemistry, 
and has aided in simplifying and elucidating many difficult ques- 
tions. Such a question is presented in the difference between 
the persalts and protosalts of iron, which are as widely dissimilar 
in their chemical characters and their equivalents as the salts of 
two distinct metals; their composition may be represented by 
saying that in the persalts the ferruginous element combines in 
a proportion which is two-thirds of that in the protosalts. De- 
signating the one as ferrosum, with an equivalent of 28° (H=1), 
the other will be ferricum with the equivalent 18°66; these be- 
ing to each other as 3:2, we may readily imagine a polymer.sm 
as in the different metaphosphoric acids of F'leitmann, or the many 
instances met with in organic compounds, aud suppose that in 
one case three atoms of ferrum, and in another two, are con- 
densed into one equivalent. The same view is of course extended 
to the sesquioxyds of aluminium, manganese and chromium.* 
MM. Gerhardt and Laurent have shown that these sesquioxyds 
may indefinitely replace protoxyds in crystalline minerals without 
affecting the form of the crystals, that in other words, the sesqui- 
oxyds represented as protoxyds of ferricum, aluminicum, etc., and 

* These views were, I believe, first suggested by myself in this Journal, for Sep- 
tember, 1848, p. 170, and subsequently in a thesis on chemical classification pre- 
sented to the American Association for the Advancement of Science, at Philadelphia, 
September, 1848, and published in this Journal, July, 1849. See vol. viii, p. 98, and 
a note, p. 94. M. Laurent, in a memoir upon the silicates in the Comptes Rendus des 


Travaux de Chemie, for August, 1849, p. 259, has reproduced the views which I had 
there advanced. The germ of the idea is found in the molecular theory of Ampere, 
and I have since found that my suggestion wiih regard to sulphur had been antici- 


pated by M. Gerhardt in a note at p. 90 of his Comptes Rendus for 1847. 
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written Fe #20, Al 820, are isomorphous with FezO, Mg2O and 
Zu2O0. The analyses of many species of silicious minerals prove 
that while the proportion between the oxygen of the silica and 
that of the bases is a constant ratio in a given species; that 
between the oxygen of the protoxyds and sesquioxyds is ex- 
ceedingly variable. Thus in the epidotes while the first ratio is 
one of equality, the second ranges from 2:1 to1:1, and yet 
these varieties have all the same crystalline form, and specific 
charucters.* 

M. Kopp, it is well known, has shown that the expression ob- 
tained by dividing the atomic weight of different substances by 


* The analyses of many species besides epidote confirm this principle; the gar- 
nets, idoerase, many feldspars, prehnites, and the zeolites, furnish ample proofs of 
the isomorphism of Alj O, and Fej O, with the protoxyds, But in the bornblendes 
and pyroxenes and in the varieties of kyanite this law no longer holds good, 
Neither is it possible in adopting the ordinary notation to reduce the aluminous py- 
roxenes and hornblendes to a common formula with those containing protoxyds only, 


with which however they correspond in physical characters, and as Dana has shown, 
in atomic volume. The analyses of fibrolite, bucholzite, sillimanite and kyanite, all 


ef which are included by Mr. Dana under the latter species, show between the oxy- 
gen of the silica and alumina, the ratios of 6:6, 6:5 and 6:4, yet he has shown that 
fur all these the atomie volume remains the same, while for andalusite, which has 
a different crystalline form and the relation of 6:9, the volume of the atom 
scarcely varies from that of kyanite. We are led to adopt the view proposed by 
Rammelsberg, that in the pyroxenes and hornblendes, alumina replaces in part the 
silica, and to extend this view to the kyanites and probably to some other species, 
On an examination of the analyses of the aluminous pyroxenes and hornblendes, it 
will be found that on adding the oxygen of the alumina to that of the silica, the sum 
bears to that of the oxvgen of the protoxyd bases, the same relation as exists in 


those varieties which contain no alumina. Silica represented as SiOg then becomes 
chemically equivalent to Al2O3 (or Ala Og in the notation here a lopted) ; but this 
is equal to alé Og or 3(al20), and six atoms of a/wninicum are then equivalent to 


one of silicon in SiQg, or alg to Si if we write silica Sig Og. This peculiar func- 
tion of alumina is then connected with a change of equivalent, and is a case in point 
to illustrate our idea of polymerism connected with a change of che mical relations, 
The relation which aluminium in this combination sustains to the basic aluminicum, 
is analogous to that which Mng and Cre sustain to Mn2 mneg and cre m their 
saline combinations, when losing their basic characters they become equivalent to 8, 
in the manvanates and chromates, the homologous isomorphs of the sulphates. Cre 
H2 O04 corresponds to SH2 O4; but Cr2 erg is the equivalent of S precisely as 
alg becomes the equivale nt of S1. 

The silica in these aluminous minerals may then be replaced to a varying extent 
by alumina, and if from a comparison of the chemical analyses of epidotes, zeolites, 
ete, with their crystalline forms and densities, it is shown that alumina may replace 
the protoxyd bases, it is equally established upon the same grounds, that in some 
other minerals, alumina takes the place of silica. In the one case al2 O, assumes 
the form and atomic volume of Mg20, and in the other, 3al20O sustains the same 
relations to SiQg. 

If we compare alumina and silica in their uncombined states, we find that sap- 
phire has an atomic volume of 12°9, that of quartz being 17°; as great differences as 
this exist between members of an acknowledged isomorphous series as between cal- 
cite and calamine, which also differ in their angles by 2°30’. The difference be- 
tween the angle R: RK in quartz which is 94°15 and sapphire which gives 86°6’, is 
perhaps too great to permit these two species to be considered as isomorphous ; 
the limit of variation however in form and volume for bodies thus related does not 
seem to be fixed. Rose establishes a relation of this kind between bournonite and 
nitre which differ nearly 4° in their angles. See this Journal, [2], vol. ix, p. 220, 
We propose to return to this subject at an early occasion. 
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their specific weights, representing the comparative volume of 
their atoms, is nearly the same for isomorphous bodies, and this 
subject has been greatly extended by Mr. Dana in a late paper in 
this Journal. M. Gerhardt then having pointed out the isomorph- 
ism of the protoxyds and sesquioxyds, endeavored to show that 
they have the same atomic volume, that in other words 18-6 
parts of iron in the form of peroxyd occupy the same volume as 
28 parts in the state of peroxyd. The results of his inquiry will 
be found in this Journal, voi. iv, p. 405; he has there shown 
that franklinite, the various spinels and chromic irons when re- 
duced to the formula of maguetic iron, have all the same atomic 
volume, and that periclase a pure protoxyd, crystallizing in the 
regular system enters into the same series. We have since been 
enabled to add to the list the artificially formed crystals of pro- 
toxyd of nickel described by Genth, having a specific gravity of 
6605 which gives an atomic volume of 11-4, that of magnetite 
being 11-2 and that of periclase 10-9. Although the correspon- 
dence between these protoxyds and the compounds of the two 
classes of oxyds might be regarded as establishing the point, it 
was desirable to add to the series a pure peroxyd. 

Such is the martite of Breithaupt which he has described as 
a peroxyd of iron, crystallizing in forms of the regular system, 
and having a specific gravity of 465—4°82, which gives an 
atomic volume of Il. ‘These crystals have however been looked 
upon as pseudomorphs after magnetite, and Dana in the last edi- 
tion of his Mineralogy regards their nature as doubtful. The 
question involved in establishing the martite of Breithaupt was 
then not merely that of fixing a single species in the science, but 
of confirming also the isomorphism and ideutity of atomic vol- 
ume of ferricum and ferrosum. It is for this reason that we 
have thought it proper to prefix these remarks to a description of 
a new locality of martite, occurring under circumstances which 
seem to preclude the idea that the mineral is the result of meta- 
morphism. 

In examining the collection of Dr. Holmes of this city I found 
a specimen which he had received through the late Dr. Horton, 
from Munroe, New York, as crystallized ilmenite. Its mono- 
metric form led me to suppose it to be the octahedral titaniferous 
iron to which the name of ¢serine has been given,* but on ex- 


* The titaniferous irons have been described as crystallizing oceasionally in forms 
of the regular system with the same specific gravity as the rhombohedral variety. 
M. Gerhardt in the article already referred to has shown that the mean atomic vol- 
ume of these compounds is 10°9. They are generally represented as consisting of 
titanate of protoxyd of iron crystallizing with variabl portions of the sesq lioxvd, 
The different formulas cited by Gerhardt give one, three, six and eight equivalents 


of titanate (FeO, TiO2) to one of sesquioxyd, and 2:5 in another case. But 
Rose has shown that the ferrous oxyd and titanic acid obtained in the analy ses, re- 
sult from the reaction in the process of solution between sesquioxyd of iron and 
sesquioxyd of titanium, Fe203+Ti203=2(FeO, TiO2).* If we write the for- 


* See this Journal, [2 1s vol. ii, p. 3s. 
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amination it was found to contain only oxyd of iron. It occurs 
in an aggregate of white translucent quartz, flesh-colored feld- 
spar and dark green hornblende, the latter sometimes in crystals, 
The oxyd of iron is found alike imbedded in all these species, in 
crystals which are seldom more than one-tenth of an inch in di- 
ameter. ‘l'heir form is that of a regular octahedron, generally 
with the edges replaced, and often exhibiting the faces of the 
cube also in rounded grains. ‘The crystals are frequently flat- 
tened and the extended faces are marked by delicate stri@ in 
three directions parallel to the edges. Color iron-black, often 
with a bronzed tarnish; streak, purple-brown ; lustre, sub-metal- 
lic; fracture, conchoidal, cleavage very indistinct; not magnetic 
even in powder. Hardness 6; gravity of crystals with some of 
the gangue still adherent, 5-165; reduced to powder and washed 
to remove the accompanying silicious minerals, 5-33. The crys- 
tals completely imbedded in the hornblende, were like the others 
octahedral and non-magnetic. 

‘The pulverized mineral was readily soluble in heated hydro- 
chloric acid, and the solution on dilution and boiling, deposited 
no titanic acid. The recent solution, air having been excluded, 
gave the reactions of a persalt without any traces of protosalt of 
iron, and the addition of ammonia precipitated peroxyd of iron 
from a colorless filtrate which was not disturbed by sulphuret of 
ammonium or phosphate of soda. It was hence inferred that the 
miveral is pure peroxyd of iron. 

The existence of these crystals imbedded in unaltered dark 
green hornblende, a mineral which contains a large amount of 
protoxyd of iron, and is so readily decomposed by the oxydating 
action of atmospheric influences, forbids the idea that they are 
pseudomorphs formed by the oxydation of magnetite. They 
present an example of a sesquioxyd crystallizing in the regular 
system, and give for the oxyd of ferricum fezO (feO in the ordi- 
hary notation,) a volume which corresponds to that of the other 
monometric oxyds above mentioned. If we take the mean of 
the two determinations given, we have 5°25 for the specific 
gravity which gives an atomic volume of 10°15. The octahe- 
dral oligist iron is then clearly a distinct species and should be de- 
signated by the name of martite, already proposed by Breithaupt. 


mula of anhydrous titanic acid, TiO2, the equivalent of titanium will be 24, (oxy- 
rena.) and tifanicnm wrespon‘ling to ferricaum will be 16 lhe formulas of the 
different ilmenites and iserines will then be feO+tiO, or in our notation (fe, ti) O, 
the proportions of the two peroxy ls being very variable, and thus accor ling to the 
view of H. Rose, monometric titaniferous irons are really examples of peroxyds 
having the form and atomic volume of magnetite and periclase It is worthy of re- 
mark that the volume of the monometric and rhombohedral oligists and ilmenites 
is the same. If instead of assimilating alumina in the form of sapphire to quartz, 
we give it the formula al4O2, by which it can be compared with specular iron, its 


atomic volume will be 86, which approximates to those of periclase and martite. 
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Arr. XXXIV.—Some Thoughts on Prof. Hosking’s Remarks 


on Ventilation by Samuet Wesper. 


AttHover in these modern days of discovery and invention 
we do not admit the strict truth of Solomon’s remark, that there 
is nothing new under the sun, yet we are often reminded of it 
by seeing something brought forward with claims to novelty, 
that can be supported only by a forgetting of what has been done 
in by-gone times. Of this class seems to be Professor Hosking’s 
plan for ventilation by means of a parlor fire, brought forward 
as a thing of comparatively recent invention. At least all of it 
but the ventilating opening into the flue of the chimney near the 
ceiling was almost exactly used a great mauy years ago; and the 
ventilating opening itself has long been familiar to those who 
have paid any attention to the subject. 

One of the earliest things that we recollect in our boyhood, 
was a coal-grate furnished with tubes for bringing into the room 
a current of heated air from behind the grate whither it was con- 
veyed by another tube communicating with the external air, an 
air chamber having been formed behind the grate for the purpose 
of receiving and heating it. This was about 1803 or 1804. 

Not far from the same time, Mr. Allan Pollock, of Boston, in- 
vented an iron stove, in which the same principle wee introduced. 
The stove itself was a close stove for burning wood, and the ex- 
ternal air was introduced by a tube communicating with an air 
passage in the interior of the stove, whence, when heated, it 
issued into the room through an iron pipe opening on the top of 
the stove. : 

In 1815 and 1816, the principle was extensively employed in 
Boston and its vicinity in conjunction with open parlor fire-places 
for burning wood. ‘The hearth was hollow, the upper surface 
upon which the fire rested being made of a thick iron plate. 
The sides and back of the fire-place were also hollow, and the 
upper part of the back was much inclined forward so as to ren- 
der the opening into the chimney flue, or the throat of the chim- 
ney, as it was called, very narrow, thus throwing as much as 
possible of the direct heat of the fire into the room. A tube 
from without conducting the external air under the iron hearth 
and thence into the hollows of the sides and back, whence it 
issued through two openings made in front of the jambs that 
could be wholly or partially closed at pleasure by a sliding valve. 
We have often seen a small windmill made of card or paste s»board 

adjusted to one of these openings, and indicating by a greater 
or less swiftness of its rotation, the rapidity of the current of 
heated air issuing into the room. 


* See page 249 of this volume. 
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Here seem to be all the contrivances that Professor Hosking 
has brought forward, save the ventilating aperture into the chim- 
ney above, and the moveable valve in the throat of the flue 
which alone can render that aperture necessary for ordinary pur- 
poses. Even this moveable valve in the smoke fiue has been in 
use from time immemoriai in Russian stoves and for a vast many 
years under the name of a damper, in the close stoves in our 
own country. It isan objectionable piece of apparatus without 
the accompaniment of a ventilator, since while preventing in any 
considerable degree the escape of the heat from a room or from 
the fire, it likewise prevents the escape of the carbonic acid gas 
generated by respiration and combustion. But even with a close 
stove, if this be not used, or used only in a slight degree, so as 
to permit a free dranght of air throngh the stove, unless the 
room be over-crowded with swenggs. there will be sufficient ven- 
tilation for the ordinary purposes of health and comfort. The 
opening by which the air has access to the fire in the stove isa 
sufficient ventilator, 

Mr. Hosking, however, thinks it important that the opening 
should be near the ceiling of the room. If it be so placed it 
will counteract, in some degree, what he is endeavoring to ob- 
tain by his contrivances below, that is, warmth and purity of air, 
by conveying away almost perhaps as fast as it enters, the warm 
fresh air brought in by his heated air pipes below, as the hotest 
air will most readily escape from an opening in the top of the 
room, and that just delivered from the heated supply pipes or 
openings, will probably be the hottest. But his reasonings and 
statements on the condition and action of the air are so loose and 
unscientific, that it may be well, in order to present the subject 
fully, to go into a little examination of them. 

He says, “ open a window in an otherwise close room and no 
air will enter; no air can enter indeed, unless force be applied as 
with a bellows, whereby as much may be driven out as is driven 
in, with the effect only of diluting not of purifying.” 

Now so far from this being generally true, it can be so only 
under particular and somewhat rare circumstances, namely, when 
the air in the close room shall be of precisely the same tempera- 
ture, and the same specific gravity as the external air. If the 
air contained in the room be warmer than the external air, imme- 
diately upon opening the window a double current will be estab- 
lished through the opening, an inward current of cold air at the 
bottom of the opening, and an outward current of warm air at the 
top. This double current will continue to act with full force till 
the cold air has replaced the warmer air of the room up to the 
bottom of the open window. The force of action will then be 
diminished and the depth of each current gradually lessened till 
the cold air has risen to the top of the opening of the window, 


376 S. Webber on Ventilation. 


after which the outward current will gradually lose its original 
warmth and force and a slight or inward current of cold air con- 
tinue, till the whole of the interior of the room is cooled down 
to the temperature of the external air. If the inside of the 
room is constructed of materials that are not homogeneous in 
their power of conducting or radiating heat, various local cur- 
rents of ascent and descent will be established in the room in ad- 
dition to the actions of the great inward and outward currents. 

If the conditions be reversed, so will the performance of the 
changes; that is, if the close room be colder than the external air. 
the inward current will be at the upper part of the opening, and 
the outward current at the lower part, avd the current of warm 
air will be the last to cease; and under the same circumstances 
of want of homogeneity in the structure of the walls of the room, 
local currents will occur as before, only inversely. Generally 
speaking, the change will be effected by the substitution of the 
air without for that within, but not wholly so, for some of the 
internal air will be warmed or cooled by induction, from coming 
in contact with the external air of a different temperature from 
its own. 

The completeness and quickness of the change will depend 
partly upon the size of the aperture, and partly upon its situation. 
Of course, the larger the opeuing, the more quickly will the ex- 
change be eflected. But in cases where the dimensions of the 
aperture are the same, and the size of the apartment the same, 
position has much effect. Thus, in the first supposition that the 
air of the room is warmer than the external air, an opening near 
the top of the room will most readily permit the warm air to es- 
cape and the colder and denser external air to descend to take its 
place, and leave but little to be cooled by induction, while with 
an opening of the same size near the floor, the warm air would 
escape after a little while with much difficulty, and much more 
of it would remain in the room cooled down to the temperature 
of the external air. The results would be reversed on the second 
supposition, that the air of the close room was colder than the 
external air. 

So far then as to simply warm air and cold air Mr. Hosking’s 
doctrine seems to be correct, as to the effect of a ventilating 
opening near the ceiling of a room being more effectual in chang- 
ing thoroughly the air of an apartment, but it does it also by at 
the same time carrying off the warmth which is not desirable ; 
and while the result is correct as to the change of air in this way, 
it is in contradiction to his premises, which state that such a 
change cannot be effected by a single opening in the side of a 
close room. 

These changes are effected by the difference in the density of 
warm air and cold air; air being considered as a homogeneous 
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fluid, of the same specific gravity at the same temperature. 
When therefore the temperature of the closed room and of the 
external air have become the same, the currents through the 
opening will cease, and mechanical compulsion will be needed to 
force the external air into the room. But if the room had within 
itself a permanent source of caloric or a permanent absorbent of 
it, the currents would be equally permanent, varying in force 
according to the difference of temperature between the external 
and internal air. Now the presence in such a room of a heated 
close stove (that is, a perfectly air tight stove,) or of one or more 
living animal bodies, would be for this argument a permanent 
source of caloric, and a large mass of ice, while it remained un- 
melted would answer for a permanent absorbent of caloric, pro- 
vided that in the former case the external air was of a lower tem- 
perature than the natural heat of the animal bodies, and in the 
latter, that it was above the melting point of ice. 

The heat imparted to the air by the living animal bodies is 
mainly derived from their respiration; but this not only warms 
the air, but alters its composition, imparting to it a cousiderable 
additional quantity of carbonic acid gas, and depriving it of a 
quantity of its oxygen. Now carbonic acid gas is of a deci- 
dedly greater specific gravity than oxygen or than ordinary at- 
mospheric air. ‘This mixture then alters the specific gravity of 
the air under equal degrees of temperature, and we are thus 
ied to a second examination of principles. 

If we could suppose a close room filled with carbonic acid gas 
of the same temperature as the external air, and then a window 
in the side to be opeved ; in consequence of the superior specific 
gravity of the gas, currents inwards and outwards would be 
formed in the same way, as when the room was filled with air 
colder than the external air. If the carbonic acid were rarified 
by being combined with such a portion of caloric, as should ren- 
der its specific gravity equal to that of the external air. no cur- 
rents would at first ensue upon opening the window. But they 
would soon begin to take place by the existence of a new princi- 
ple of action. Caloric has a tendency to diffuse itself equably 
through all bodies in contact with each other, so as to bring them 
all to the same sensible temperature as measured by the ther- 
mometer. In consequence of this, some of the caloric combined 
with the carbonic acid would leave it, to combine with the colder 
air, with which it was brought in contact by the opening of the 
window. The portions of carbonic acid, thus deprived of their 
excess of caloric, would sink downward, part probably to the 
floor of the room and part through the opening of the window 
to the ground. The place of whatever sank downward to the 
floor would be occupied immediately by fresh portions of warm 
gas rushing up and in to fill the vacancy, in their turn to lose 
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their excess of caloric, and sink like their predecessors, while 
any portion that passed outwardly to the ground would be re- 
placed bv a portion of the cooler external air that would press in 
to supply the vacuum ; and this, receiving heat from the warmer 
carbonic acid in the room, would become more rare than the 
warm carbonic acid itself, and still more so than that which it 
had deprived of a portion of its caloric, and would rise rapidly to 
the top displacing and forcing downwards and outwards an 
equivalent bulk of the carbonic. Thus currents inwards and 
outwards would soon be established, which would soon reduce 
the whole carbonic acid to the temperature of the external air, 
and the level of it, to the bottom of the window. 

When this takes piace the reguiar action of the currents is very 
greatly checked, the carbonic acid below that level is cooled down 
to the temperature of the external air, and from its greater specific 
gravity is disposed to rest like a fluid within its lateral confining 
walls, with a level and even surface. But as water when so con- 
fined, if the external air has access to it, will gradually disappear, 
and mingle with the atmosphere, by the process of evaporation, 
so will the carbonic acid by a similar process, but much more 
rapidly, rise into combination with the air immediately above it, 
and through the opening be gradually dispersed into and com- 
bined with the general atmosphere, probably in currents similar 
to those before acting, but far more gentle in their motion. The 
ultimate result will be, that after a longer or shorter time the 
whole of the carbonic acid will have disappeared from the room, 
which will contain only atmospheric air of the same purity as 
that of the atmosphere which surrounds it; and yet Professor 
Hosking says that atmospheric air will not pass into an other- 
wise close room through an open window except propelled by 
force, and that even then it will only di/ute impure air, and not 
purify it. If instead of the room being filled with carbonic acid, 
it were filled with hydrogen gas which is much lighter than at- 
mospheric, the actions would all be inverted, but the result would 
be the same—the complete disappearance of the hydrogen, and 
the substitution of pure atmospheric air in its place. 

Suppose that into a close and cold room a permanent source of 
pure caloric be introduced ; the air immediately around it becom- 
ing heated will rise rapidly to the ceiling, and there diffuse itself, 
becoming cooler as it spreads along the ceiling, by imparting part 
of its caloric to that. The air around that which became heated 
and rose, will rush in and up, to take its place, become heated in 
its turn and rise, be diffused along the ceiling pressing forward 
that which rose before it. ‘This will go on till all the cold air in 
the room has in its turn been heated and risen up to the ceiling, 
been diffused along it and forced down by its onward pressure 
and the obstacle of the sides of the room. ‘Then that portion 
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which rose first will come round to the source of caloric, to receive 
a fresh portion and to rise again as before; and this process will 
be repeated, till the whole of the air, if the room be perfectly 
close and the materials of the walls and ceiling and floor non- 
conductors of heat, will arrive at the same temperature with the 
body from whence it receives the caloric, when the currents of 
air will cease. But in case the walls, &c. are not non-conduc- 
tors, some portion of caloric will always be imparted to and 
transmitted through them, and the portions of air from which it 
is received will descend to be heated again, thus the whole of 
the air will never as a body be raised to the temperature of the 
calorific source, and a constant circulation of currents will be 
kept up, more or less active according to the greater or less con- 
ducting power of the walls. 

But there will not in any case be any permanent fixture of 
hotter air in the upper part of the room. ‘There will be a cur- 
rent of hotter air moving along the ceiling in every direction 
from the spot immediately over the source of caloric downward 
on the sides, losing heat as it goes, if the walls and ceiling be 
not perfect non-conductors; and there will be a current of com- 
paratively cooler air moving along the floor from all sides towards 
the calorific body, and this cooler air will also be denser, and 
therefore of greater specific gravity than the hotter air moving 
outwards on the ceiling. Yet as a whole the air of the higher 
part of the room will be the warmest. 

If the calorific body possess also the property of imparting 
carbon to the oxygen of the air, forming carbonic acid gas, while 
the general action of the currents remains the same, they will be 
somewhat modified by this change in the nature of the air. The 
carbonic acid being of greater specific gravity will fall more 
readily on cooling, and more completely, while the excess of 
nitrogen, left by the withdrawal of the oxygen, will fall more 
slowly and less completely. ‘The consequence seems to be, that 
in the warmer and higher part of the room there will be a pre- 
ponderance of nitrogen and in the lower and cooler part, of car- 
bonic acid. So that if an aperture were made in the higher part 
by which the air could be drawn off, the warmer air and espe- 
cially the nitrogen, as having the least specific gravity would be 
drawn out first, and the cooler air and the carbonic acid last. 
The order of the process would be reversed if the aperture for 
drawing off the air were made in the lower part of the room. 

Professor Hosking speaks of the upper part of a room being 
occupied by warm and spent air. If the word spent be taken 
very literally, he may be considered as right, spent air so taken 
meaning air deprived of its power of sustaining life, which would 
be the case with nitrogen; but if, as the context would warrant, 
he meant only air unfit to be breathed in consequence of having 
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passed through the lungs, then it would appear that the lower 

part of the room occupied by the oxygen united in the lungs 
with carbon might well be said to be oceupied with spent air. 
Any nitrogen or carbonic acid in excess in the air may alike 
be looked upon as impurities. But even in impurity there 
may be a choice of kinds, and the question arises, is it so in this 
case? ‘This is easily answered, nitrogen is only negatively suf- 
focating,—carbonic acid is positively poisonous. It is therefore 
more important to withdraw from au inhabited room the carbonic 
acid, and of consequence more important to have the ventilating 
aperture, if there be but one, near the floor, than near the ceiling ; 
and if the preservation of warmth in the room be an object, this 
is also best promoted by the same arrangements. Another open- 
ing near the ceiling will also be advantageous, but it must be 
arranged with a view to as little escape of warmth as may be 
consistent with reasonable preservation of the purity of the air, 
at least when the retention of warmth is desirable. 

If a close room be inhabited, carbonic acid is not the only im- 
purity communicated to the air; there are frequently thrown off 
from the human body small portions of sulphuretted hydrogen 
and ammoniacal vapor, &c., which are as unfit for breathing or 
nearly so as carbonic acid. The quantity of these is very small, 
but as they are lighter than atmospheric air, they will rise to the 
upper part of the room and add positive bad qualities to the nega- 
tive ones of the nitrogen, affording an additional reason for a 
ventilating opening near the ceiling. 

The practical deductions from the foregoing principles seem to 
be these. 

In the season of the year in which windows can be freely 
opened, rooms containing but few persons in proportion to their 
size, will probably be sufficiently purified by the currents of air 
passing in and out of the windows, for the purposes of comfort 
and salubrity ; but if the number of persons be considerable, they 
will want additional ventilation both above and below. With 
closed windows, when the season will not admit of their being 
left open, the need of these veutilating openings becomes more 
imperative in proportion to the number of persons present for 
any time in the room; but with doors and windows sufliciently 
loose in their fitting to open and shut easily, there will always be 
some supply of fresh air from without, and some dispersion of 
warm and impure air from within, in proportion to the difference 
of temperature within and without, to assist materially the ven- 
tilation, and render the need of it less felt, when the persons in 
the room are but few in proportion to its size. 

The more closely the doors and windows fit, the more large 
must be the veutilating openings, or instead of making them 
larger, artificial means of creating a current of air through them 
must be employed. 
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In the season of the year when it is most necessary to have 
doors and windows closed, artificial warmth is needed, and this 
supplies also a power for propelling a current of air through the 
ventilators. A common open fire-place, with a well constructed 
chimney, either for burning wood on the hearth, or coal ina 
grate a little elevated, is one of the best of ventilating appara- 
tuses. It will answer a good purpose even without a fire when- 
ever the room is warmer than the outward air, and from the low 
level of its opening, being generally even with the floor, or only 
slightly elevated, it is particularly fitted to carry off the lower 
air containing the largest quantity of carbonic acid gas. An 
opening into the fine of the chimney above the fire- place, and 
near the ceiling is the best situation for the upper ventilator, as 
it not only acts well there itself in favoring the escape of the 
warmer and lighter impure air, but by its transmission upwards 
increases the draft through the opening of the fire-place below. 
This opening however may be very much smaller than that 
below, and indeed if that below be large and the draft of air 
upwards through it good, it is but little needed uuless when the 
number of persons iv the room is considerable, or when numer- 
ous lights are burning. 

But a free draft of air up the chimney cannot take place with- 
out an equally free admittance of fresh air into the room to take 
the place of that which ascends the chimney. If the room be 
tight so that no external air can enter by the sides, the chimney 
will have to serve for both currents, and there will be a column 
of cold air descending by the pressure of its superior density, 
and a column of warmer air ascending by its superior rarity. 
When the air of the room or of the fire-place first becomes warm, 
and presses upwards into the flue of the chimney already occu- 
pied by colder air, that air and the walls of the chimney which 
must be of the same temperature, will withdraw the caloric more 
or less from the warm air, thus condensing and cooling some por- 
tion of it which is then forced back into the room again with the 
descending cool air, and this process will go on, till the chimney 
has absorbed so much caloric from the warm air endeavoring to 
ascend, that its own temperature is raised so much, that it will 
be nearly that of the warm air, when it will cease porportionally 
to absorb so much caloric, and the air retain enough warmth 
to carry it up through the chimney freely. This explains why 
it is, that many chimneys smoke very badly when a fire is first 
kindled in the fire-place, and after a time, longer or shorter, cease 
to throw back the smoke into the room, and permit the fire to 
burn up clearly and brightly. 

As the warm air that comes in contact with the sides of the 
chimney must necessarily lose more of its caloric, than that which 
is in the center, it seems to follow that the ascending current of 
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warm air will oceupy the centre of the flue, and the descending 
current of cool be distributed around its sides. In a room other- 
wise close, such ventilation would be very imperfect, as the ac- 
tion of cold external air on whatever part of the chimney was 
exposed to it, would be constantly counteracting the effects on 
the chimney of the ascending current of warm air within, by 
abstracting the caloric it imparted, and thus prolonging the strug- 
gle between the ascending and descending currents, and with the 
assistance, when the wind was high, of the pressure of a strong 
current of air above the opening of the chimney, preventing the 
warm air from rising freely into the atmosphere, and possibly 
occasionally eddying downwards into the flue, it would frequently 
sneceed in forcing the ascending current back into the room. 
Hence many chimneys smoke badly in very cold and windy 
weather, that in calm and mild weather convey smoke readily, 
and hence a very hot fire is in such cases the most appropriate 
remedy, as giving sufficient force to the ascending current to 
overcome these obstacles. 

But still in order that a fire may burn freely, and warm and 
impure air escape readily through a chimney, it is necessary that 
some supply of fresh and cooler air should have admission toa 
room through some other opening than the chimney, so as to 
leave that free for the ascent of the warm air, since if such an 
admission can be made below, this ascending current will soon 
fill the whole of the flue without material obstruction. 

The usual and almost necessary inaccuracy of the joinings of 
doors and windows generally supply sufficient air for this purpose, 
but the cold drafts which they occasion are at least disagreeable, 
and often hurtful, and in cold countries, efforts are made to close 
these openings effectually by means of double windows and 
doors, listings, &c. In proportion however as these succeed 
the impurity of the air and the difficulty of making the fire burn 
increase, and some remedy for these is necessary. No remedy 
seems better than that recommended by Professor Hosking, but 
as was shown in the beginning of this article very long ago 
brought forward and practised by others, namely, the introduc- 
tion into the reom of fresh air sufficiently heated at least not to 
chill the room, and if necessary to assist in warming it or to 
warm it wholly. 

But if we understand Professor Hosking’s statement aright, it 
is proposed that the outward air brought into the hollow space 
around the fire-place shall be also applied to the purpose of sup- 
plying the air necessary for combustion, for the object as we 
understand him of preventing an up draught through the fire 
from the room itself, and of abolishing all illicit dranghts, which 
Wwe suppose means all currents of outward air entering through 
accidental and unavoidable chinks and cracks. Now if the fire 
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could be wholly supplied by such means and all up draft of air 
from the room through it prevented, this would not abolish such 
draughts through these crevices, since he strenuously insists on a 
good ventilating opening near the ceiling into the flue for the 
escape of the warm impure air; and the passage of this from the 
room would favor the entrance of air through these crevices in 
proportion to its escape, unless the warm air thrown into the 
room from the sides of the fire-place should fully supply the de- 
mand. Moreover by this arrangement the impure and denser air 
at the lower levels of the apartment would have no escape pro- 
vided for it, and would thus have a tendency to accumulate. 

It would apparently be much better to have the fire as in or- 
dinary cases depend wholly for its supply of air upon the general 
stock contained in the room, for as it would draw it principally 
from the lower levels, it would thus, while supplying itself with 
what would support combustion, heat, rarify, and send up the 
chimney, the impure or non-combustible portions mingle with it, 
and thus the carbonic acid, the worst of all, would be carried off 
as fast as formed, and if all the fresh air brought into the hollows 
surrounding the fire were thrown directly into the room there 
would be as little chance of “illicit draughts” as in his mode. 
The upper ventilator too would not need to be so large, and there- 
fore less warmth would escape, and a better economy of fuel 
would be preserved. 

A favorite mode of warming rooms of late has been that of 
conveying into them a current of fresh air heated over a furnace 
in the cellar or basement of the house, and conveyed by appro- 
priate pipes into the different apartments where it may be re- 
quired, generally through an opening in the floor provided with 
a register grate, against which the pipe abuts, and which serves 
to regulate the amount transmitted. Such rooms require ventil- 
ating apertures, communicating with a chimney fiue for the 
escape of the impure air generated in the room. ‘The warmth of 
the pure air issuing from the register is generally so great that it 
rises at once to the top of the room, bearing down under it the 
air of the room, and the less heated air of the respiration to a 
very considerable extent, while the naturally greater gravity of 
the air favors its descent. From this cause the lower body of 
air is the most impure as in other cases, only perhaps more deci- 
dedly so, and of course the need of a ventilating aperture on a 
low level is strikingly evident; yet we have seen in such rooms 
only one ventilator, and that placed just below the ceiling, as if 
to provide an escape for the warm fresh air just introduced, and 
to favor as long as possible the accumulation 2nd retention of 
carbonic acid. If there be but one ventilator in a room so 
warmed it should be near the floor. Indeed a good opening in 
such a situation would probably answer all the purposes required, 
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for the purest as well as the warmest air will be in the upper 
portion of the room, and if the lower air can be made to yield 
freely to its downward pressure, as it accumulates by being pro- 
vided with a sufficient place of escape below, it will fill the whole 
room before, under ordinary circumstances, it can be rendered sen- 
sibly impure, and as fast as made so will be driven downwards 
and outwards by the continual fresh supply from the register. 

With a stove of any of the varieties of what in its simplest 
form is termed a box stove, in which fire burns freely by the ad- 
mission of a current of air from the room, and issuing through 
the funnel, there is a great economy of heat, but the ventilation 
is generally insufficient in a tight room, especially if a number of 
persons be present. Rooms so warmed ought to be provided 
with an additional ventilating aperture on a low level, and also 
with one on a high level for at least occasional use ; atid in order 
to make these properly effective, if the doors and windows be 
closely jointed or made impervious to the air in any considerable 
degree, a supply of fresh air should be brought in, and conducted 
to the stove in some convenient way, so as to be sufficiently 
warmed before being diffused into the room. The Pollock stove 
mentioned in the beginning of this article, was a good adaptation 
of this principle. 

What are called air-tight stoves, which have been greatly used 
within a few years past, while they economize fuel greatly, and 
keep up a very equable temperature, are very faulty with regard 
to ventilation. They simply heat the air of the room, with 
scarcely any provision for its renovation in themselves, and wiil 
soon render a very tight room unendurably unhealthy, unless 
good ventilating apertures be made in the chimney, particularly 
in the lower level. ‘The same may be said still more emphat- 
ically of a system of pipes conveying hot water or steam for the 
purpose of warming a room, and also for the German stove, the 
heated body of which is in the room, while the apertures for 
draught and for renewing the fuel are in an adjoining apartment 
or in a passage way. 

In the case of stoves, a large surface radiating a moderate de- 
gree of heat is equally efficacious, in warming a room, with a 
smaller surface proportionally more intensely heated. ‘This is a 
principle of some value when the stove is made of a material, 
iron for instance, which is capable of being readily oxydized ; 
for in this case the high temperature promotes this process, and 
thus detracts from the life-sustaining properties of the air. The 
case is still worse, when the stove, as is often the case, is polished 
with a material containing any considerable quantity of carbon, 
as the high temperature will evable the oxyget more : adily to 
effect a decomposition, and, uniting with the carbon, to rorm car- 
bonic acid, a portion of which may be driven off into the room, 
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and thus render the air of it, not only negatively, but positively, 
impure. 

While on this subject we may as well mention another matter 
connected with the use of stoves. It has been a very general 
belief that they rendered the air very dry, and that it is proper, 
perhaps necessary, to obviate this dryness by placing upon the 
stove a vessel of water, by the evaporation of which a due degree 
of moisture may be imparted to the air. 

The heat of the stove does not dissipate the moisture of the 
air, nor does it affect it otherwise than any other mode of im- 
parting caloric merely to it. But warm air is capable of contain- 
ing more vapor in solution than cool air, and hence will absorb it 
readily from other bodies containing it, and as under ordinary 
circumstances stoves warm a room more thoroughly and effectu- 
ally than open fire-places, as they are generally constructed, the 
moisture of the walls and furniture is more quickly and com- 
pletely withdrawn, so that ¢hey become drier; but not the air, 
which is really rendered more moist by the process. So also 
with the human integuments, whether external or internal, to 
which this warm air has access, thus producing a sensation of 
dryness on them. That this is prejudicial to health, unless the 
heat of a room exceeds the ordinary summer temperature in the 
day, is very questionable, that there is any benefit in supplying 
an tinusual proportion of warm moisture to the air of a room in 
cold weather, at least as a general thing, is still more question- 
able; but to pursue the inquiry would lead to a train of censid- 
erations foreign to the present subject, and prolong this paper to 
far too great a length. It is sufficient perhaps to point out for 
the consideration of others the conclusion to which we incline. 

Charlestown, N. H., March 16, 1852. 


Arr. XXXV.—On the Diluvial or Quarternary Deposits in 
California; by Professor James Buaxe, F'.R.C.S., M.D., &c. 


Tue extent of diluvial deposits in this country, and their im- 
portance as the principal sonrce from which the future supplies of 
gold are to be derived, will I trust invest this imperfect notice of 
this geological and mineralogical formation, with sufficient inter- 
est to ensure it a place in your valuable Journal. The observa- 
tions now brought forward were collected while making a geo- 
logical examination of a portion of the state, during the last 
summer. To the general geological character of the country, it 
is not my intention at present to allude, except in so far as it is 
connected with the immediate subject of this paper. 

With the exception of the diluvial strata, the whole geolog- 
ical formation of the Sierra range consists of igneous and meta- 
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morphic rocks: the former are mostly porphyritic in the lower 
hills, whilst higher up trachytic rocks are more frequently met 
with. ‘The metamorphic rocks consist of micaceous schists, 
slates both talcose and micaceous, metamorphic sandstones, and 
limestones, with occasional beds of conglomerate. The stratified 
rocks have all been much displaced ; it is rare to find them with 
a dip of less than 70°, and they are geuerally very nearly per- 
pendicular. ‘The strike of the beds in that section to which my 
observations have been confined (between the Stanislaus and 
Yuba rivers) is extremely uniform, being from 5° to 10° W. of 
N. and E. of 8S. The extent of the diluvial deposits is com- 
mensurate or nearly so, with that of the gold bearing region, in 
that part of the country which I have examined. They are 
found in a belt of land from thirty to sixty miles broad, and run- 
ning parallel with the axis of the range; and from facts that I 
have ascertained from others, | have no doubt but that they exist 
throughout all the gold bearing region both north and south. 
These diluvial deposits are met with as we advance towards the 
lower hills of the Sierra, extending frequently some miles into the 
plain. ‘They are often of considerable thickness, and frequently 
rest on tertiary rock. On approaching the foot of the lower hills, 
the conglomerate and gravel are found in greater abundance, 
the pebbles and boulders are larger and contain more of the 
heavier rocks. ‘They are seen also covering extensive valleys or 
flats of many miles in extent, enclosed by low ridges of porphyry 
and slate which rise rather higher than the surface of these 
beds. On ascending from the lower hills towards the moun- 
tains, these diluvial beds no longer occupy the same relative posi- 
tion: occasionally deposits of rounded stones can be found in the 
valleys and on the sides of the hills, but when this is the case 
their origin can always be traced to deposits existing on the tops of 
the surrounding hills, from which they have been brought down 
by the action of causes now at work. As we ascend towards 
the axis of the chain, these deposits become more extensive, and 
at a distance of twenty or thirty miles from the lower hills, they 
are found occupying the crests of almost all the highest ridges in 
the country, but besides being found on the crests of the ridges, 
where their extent frequently does not exceed a few yards in 
breadth, they are also met with covering in the extensive eleva- 
ted flats which exist on the benches between the different water 
courses, forming continuous beds of some miles in extent, which 
are rarely interrupted by the protrusion of any of the oider rocks. 
Where found in these elevated situations, the lower hills and val- 
leys are entirely free from them; frequently a large section of 
country will be enclosed between two high ridges capped by de- 
posits and diverging from a common point; in the intervening 
space will be seen many secondary ridges, sometimes fifteen or 
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eighteen hundred feet high, formed entirely of the older rocks, 
no traces of deposits being found on their surface, nor in the 
ravines that lead from them. 

The depth of these deposits is extremely variable. Sometimes 
nothing more than a trace of them in the presence of a few round 
pebbles lying on the top of a ridge, is found; the valleys and 
ravines in the neighborhood containing their disintegrated ele- 
ments in considerable quantities. In other instances, particularly 
where spread out over the elevated flats, they are of a moderate 
and pretty uniform thickness for a considerable distance, varying 
from two or three feet to a few inches, and this too in positions 
where the surface could not have been exposed to any great 
amount of denudation. They are again found many hundred 
feet in thickness, composed of superimposed strata of different 
mineralogical constitution, generally horizontal and conformable 
with each other. 

The localities where these deposits are met with most exten- 
sively disclosed aud that have been worked, are at Nevada and at 
Mokelumne Hill. At the former place they form the crest of a 
high mountain called the Sugar Loaf, full 2000 feet above the 
level of Deer Creek, the upper 600 feet being formed entirely of 
diluvial strata. At Mokelumne Hill they are also some 200 feet 
deep, forming here also the summit of a high and isolated 
mountain. The elements of which they are composed, differ 
considerably in different localities, although there are through the 
whole series many points of resemblance. In the lower valleys, 
and flats, between the ranges of the lower hills they appear to 
consist of beds of gravel, containing occasional boulders of quartz, 
and the harder rocks. On the elevated flats higher up in the 
mountains, the surface of these deposits is generally covered by 
areddish loam, mixed with small gravel, whilst reposing on the 
bed rock, and a few inches above it, is found a stratum contain- 
ing large boulders and gravel, the boulders being principally 
quartz. On the top of the hills and the crests of the ridges, 
where they generally attain their greatest thickness, we find 
them composed of many distinct strata lying nearly horizontal, 
and conformable with each other and generally also with the 
surface of the underlying rock. In these situations the most 
superficial stratum is composed of a mass of extremely hard con- 
glomerate, containing principally trachytic rocks, imbedded in a 
hard argillaceous cement. It is this hard stratum that has un- 
doubtedly preserved the underlying beds from the destructive 
influences which have so powerfully acted on the surrounding 
rocks. Beneath this stratum the deposits differ considerably in 
different localities. At Nevada and Mokelumne Hill there are 
found extensive beds of white and blue clay, containing particles 
of quartzose sand, and occasionally a few small pebbles. At 
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other points, the clay is entirely absent, and the whole series con- 
sists of beds of conglomerates and soft friable sandstone. In the 
lower strata quartzose conglomerates with an argillaceous cement, 
or loose quartzose gravel, always prevails, with large boulders of 
quartz weighing frequently two or three tons, having their surface 
worn smooth, and the angles rounded. The deposits of these 
heavier rocks have been formed on spots which were evidently 
lower than the level of the surrounding rocks, whilst on those 
parts which were higher at the time the deposits were formed, 
the higher trachytic rocks are found. As far as my researches 
have extended, the more quartzose conglomerates have been in- 
variably found on the erupted rocks, whilst the stratified rocks 
which they had upheaved were only covered in by the trachytic 
conglomerates. ‘lhe pebbles of which these conglomerates are 
composed present specimens of all the harder rocks. Meta- 
morphic sandstones, clinkstone, trap porphyries and quartz make 
up the larger part of the mass. They are all perfectly rounded 
but in the lower deposits are so soft, that with the exception of 
the trap and quartz, they generally fall to pieces on exposure to 
the air. The strata as before observed are nearly horizontal and 
conformable ; if they have any dip, it appears to have been owing 
to the slope of the surface of the rock on which they were de- 
posited ; in fact no displacement seems to have taken place in 
the country since the period of their formation. ‘They lie per- 
fectly horizontal over the almost vertical edges of the upheaved 
slate rocks. 

Pieces of half carbonized wood, and impressions of leaves are 
sometimes found in the clayey beds of these deposits, and at 
Nevada it is said that the trunk of a tree had been traced for 
some distance in the clay, at about forty feet below the surface. 
I have obtained specimens of wood and also imperfect impressions 
of leaves taken out four or five hundred feet below the surface 
of the ground, and three hundred and fitty feet from the side of 
the hill, at the same locality. The wood belongs to one of the 
Conifer, but I was unable to determine the character of the 
leaves. A tooth also has been found in some of these deposits. 
I have not seen it, but from description it would appear to be a 
bicuspid belonging to some large Pachyderm. The surface of the 
rock on which they repose, generally presents evidence of con- 
siderable abrasion, but | have been unable to detect any regular 
grooves in it. Where it is more elevated it has been less worn, 
some of the edges of the slates being not much broken. As re- 
gards their age there can be but little doubt that they belong 
to a comparatively recent period. ‘They were evidently formed 
subsequently to the convulsions which upheaved the older strati- 
fied rocks atid in fact there appears to be no evidence of any ge- 
ological disturbance since their deposition except in the simulta- 
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neous elevation of the whole country or in the recession of the 
ocean. But the most important questions connected with these 
deposits both under a scientific and practical point of view, are 
the extent of surface occupied by them at the time of their forma- 
tion, and the direction of the currents that carried the materials 
they contain into their present position. From the relative level 
at which these deposits are found, from the analogous nature of 
their mineralogical constituents over extensive surfaces of coun- 
try, and from the fact that there is no evidence of their having 
been subject to the action of any local upheaving agencies, we 
may conclude that the whole of the district through which they 
are now seen in situ, must have formerly formed the bed of an 
ocean, the bottom of which must have been on a level with the 
tops of the highest ridges at present existing in the country, aud 
that the deep and precipitous valleys which now run between 
these ridges must have been worn out by the action of water, 
either rushing in strong currents from the interior of the country, 
or else by the disintegration and denudation of the rock by the 
slow process of atmospheric agencies, or as is most probable, by 
both of these processes combined. 

As regards the direction of the currents by which these masses 
of rolled rock were brought into their present position, I have 
not been able to form any decided opinion from the character of 
the pebbles, although the metamorphic sandstones have uever 
been observed in situ so low down as where these deposits are 
found, and in which they exist in considerable quantities, but on 
account of the country beyond the mining regions being inhab- 
ited by hostile Indians it was impussible to follow the traces of 
these deposits so far towards the axis of the ridge as I would 
have wished. One or two facts however have presented them- 
selves which would indicate that the direction of the currents at 
the locality where these facts were noticed, was from the north- 
east. Ata short distance from Coon Hollow is a hill, the pres- 
ent surface of which is about on a level with the rock on which 
the diluvial deposits rest. The crest of this hill is formed by a 
large vein of quartz almost vertical, aud running N.W. and S8.E. 
Ou the east side of this ledge, the slates which compose the 
body of the hill, are found rising to the surface of the ground, 
on a level with the top of the ledge. On the other or west side 
of the ledge the slate has been washed out or at least removed, 
to the depth of about twenty-five feet and the hole thus formed 
has heen filled in with the diluvial deposit, amongst which how- 
ever are found many masses of quartz perfectly angular, and 
which undoubtedly came from the vein. ‘There were also layers 
of quartzose breccia mixed with these deposits. ‘The formation 
of this cavity on the southwest side of the vein would be pro- 
duced by a current from the northeast, washing out the rock on 
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the farther side of the obstruction. Another similar instance oc- 
curs near the same spot, where the rock, a clay stone, has been 
washed out to some extent on the southwest side of a barrier 
caused by a dyke of harder porphyry. 

I have also been informed by the miners, that gold is found in 
greater quantities on the east side of the elevations in the bed 
rock, a fact that would indicate that the current from which it 
was deposited, came from that direction. ‘There were however 
frequent periods in which the ocean must have been almost still, 
when its waters deposited the extensive strata of clay and sand 
that are found interstratified with the conglomerates. 

‘The principle geological interest attached to these diluvial de- 
posits is the evidence they afford of that portion of the moun- 
tain chain on which they are found having been the bottom of 
an ocean at a comparatively recent period, and also that it must 
now be many ages since the country has been the seat of any 
great disturbance. The elevation they here attain (probably 
four thousand feet above the level of the ocean) would indicate 
a considerable rise in the level of the land on this part of the 
continent. A more extended examination will undoubtedly iden- 
tify them by their organic remains, with the diluvial drift found 
on the eastern portion of the continent and which is so exten- 
sively developed in South America along the eastern slope of the 
Andes. The origin of these deposits or the locality from which 
they have been brought, presents a question of great interest 
both to the geologist and also to the miner, for on its solution 
most probably depends the discovery of a region where auriferous 
quartz must exist in large quantities. Many of the localities in 
which they are at present found, abound in veins of auriferous 
quartz, and it is possible that the gold which these deposits 
contain, has not been carried far from the spot where it was 
originally thrown up; but the great abrasion that large boulders 
of the hardest rocks have been submitted to, evidently indicates 
that they at least must have been carried a considerable distance 
by powerful currents, and it is probable that the gold has been 
brought with them. Should they have come from the higher 
mountains to the east, rich gold-bearing veins must be found in 
this direction. This portion of the country however yet remains 
to be explored. 

As regards the mineral riches of these deposits, it would ap- 
pear that gold is found wherever they exist. The ravines coming 
from the ridges on which they are found are generally extremely 
rich and always contain gold, even in places where the deposits 
themselves have been worked without success: in some places 
where they have been worked, as much as thirty thousand dol- 
lars have been taken from a claim of fifteen feet square, and there 
ere many instances where ten and fifteen thousand dollars have 
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been taken out from claims of the same size. But few of these 
rich spots have up to the present time been opened, yet there can 
be no doubt but that many still remain to be discovered. Where 
these deposits are found extending over a large surface on the 
elevated flats, gold is always met with, generally diffused through 
the gravel immediately above the rock on which they rest, which 
yields from fifteen to forty cents to the 100 Ibs. of dirt. There 
are spots where acres of these deposits have been turned up, in 
which the gravel never contains less than fifteen cents to the 100 
lbs., and generally more. In the valleys in the lower hills, and 
even on the plains to the west of them where they are extended 
over vast tracts of country, these deposits are still auriferous, the 
gold being very generally diffused, and found in greater quanti- 
ties the deeper they are worked. At present they will not pay 
for working, owing to the distance from water, and from the high 
rate of wages. In one place, where water could be readily ob- 
tained, a portion of these deposits situated to the west of the 
lower hills has been worked, and has been found to yield from 
five to thirty cents to 100 lbs. of earth, through an extent of 150 
acres, the soil being found richer the deeper it is worked. 

The above facts as to the quantity of gold found in these dilu- 
vial deposits are sufficient to prove that they must be the chief 
source from which the gold found in the country has been derived. 
Some undoubtedly has been set free by the gradual disintegration 
of the rocks containing auriferous quartz, but this can afford but 
a small quantity in comparison with the treasures that must have 
been spread over the bottom of the ocean that existed when the 
alluvial deposits of the upper hills were formed. And when we 
consider the extreme richness of many parts of those small por- 
tions of its bed that still remain in situ, and then attempt to form 
an estimate of the treasures that must have formerly existed in it 
when it occupied many thousand iimes the space that is now 
covered by the deposits that have yielded all the gold already 
taken from the country, we are led to the conclusion that much 
more extensive deposits of gold must exist in California than any 
that have yet been worked. ‘These deposits are undoubtedly to 
be found in the dilavium in the lower valleys and on the plains 
at the foot of the mountains, and will afford a supply of gold 
that it will take centuries to exhaust. 

Sacramento, Jan. 15, 1852. 
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Art. XXXVI.— Two New Minerals from Monroe, Orange Co. ; 


by Cuarves Suepanp, M.D. 


1. Dimagnetite. 


Prmary form, right rhombic prism, M:M=130°, (common 
goniometer). Crystals in elongated prisms, with smooth, or but 
faint longitudinal stri#. Color iron-black. Lustre of faces feeble. 
Cleavage parallel with M, aud traces also with the shorter diago- 
nal. Fracture conchoidal to uneven, attended with imperfect 
metallic lustre. Opaque. 

H.=5°5...6°5. Gr.=5-789 (on a single trial of about 2 
grains weight). Magnetic with polarity. 

Before blowpipe, conducts like magnetite, with which species, 
it is probably identical in composition. 

It occurs implanted upon crystals of magnetite. The longest 
crystals observed measure about 14 inches. They sometimes 
manifest a teudeucy to composition, after the manner of stau- 
rotide. 

The name is applied out of regard to the now supposed di- 
morphic character of Fe Fe. 


2. Jenkinsite. 


Primary form, probably a rhombic prism. Occurs implanted 
upon massive magnetite and dark green pyroxene, forming vel- 
vety coatings, usually thin and even, but sometimes rising into 
irregular columnar (subfibrous) masses, one-third of an inch thick, 
somewhat resembling certain drusy varieties of arragonite. — Its 
general appearance however is more strikingly that of the Cornish 
skorodite, which it resembles in its blackish green color, though 
it often has a shade also of olive, and when powdered, of pis- 
tachio-green. Lustre vitreous, feeble. Translucent. 

H.=26. G.=2-4...26. Before blowpipe emits moisture, 
immediately blackens; and becomes strongly magnetic. When 
the heat is strongly urged, it melts into a dull black globule at 
the end of thin fragments. With borax, gives a glass stained by 
iron. Easily soluble in aqua regia, with separation of silica. It 
contains uo alumina, (alkalies were not sought for) ; and consists 
of silica, peroxyd of iron, magnesia and water. 

As a species it will stand, both chemically and mineralogically, 
near to the picrosmine of Engelburg. Bohemia. 

It is from the same locality with the dimagnetite; and is 
named after Mr. John Jenkins, of Monroe, to whose kindness I 
am indebted for the specimens of both, and to whom mineralo- 
gists owe many interesting substances which he has brought to 
light in his vicinity. 

Charleston, Feb, 23, 1852. 
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Arr. XXXVII—On the Determination of Phosphoric Acid by 
Molybdate of Ammonia; by Wm. J. Craw, Assistant in the 
Yale Analytical Laboratory. 

[Read before the Berzelian Society of Yale College, March 30th.] 


Tne determination of phosphoric acid has always been one of 
the most important, and most difficult, problems of analytical 
chemistry. It is very widely diffused in nature; occurring in 
the soil, the ashes of plauts, and a great number of minerals. 
The bases with which it is most frequently united, are, iron, 
alumina, the alkalies aud alkaline earths. Several of these com- 
binations are decomposed with very great difficulty, the phos- 
phate of alumina, in particular, resisting nearly every effort to 
reduce it to its component parts. 

Although good methods have been proposed for the analysis of 
many of the simple phosphates, that of phosphate of lime, for 
instance, yet it usually happens, that several of these occur 
together, and, until very recently, uo process has been devised 
which could effeet the separation of phosphoric acid from all 
the bases previously mentioned, when in company. 

A great amount of labor has been spent by chemists, within 
the last few years, in the effort to overcome this difficulty. Nu- 
merous ways have been tried with greater or less suecess, but 
most of these contain inherent difficulties, which in many cases, 
prevent their application, Even Rose’s process by carbonate of 
baryta, though a standing mouumeut of profound knowledge and 
admirable research, is yet too complicated to yield good results, 
except it the hands of those who have pri acticed it so often as to 
be perfectly familiar with all the necessary precautions. 

The great desideratum of a simple and accurate method for the 
determination of phosphoric acid, with whatever substances it 
may be combined, has been supplied by Sonnenschein.* He 
states that the yellow precipitate produced by molybdate of am- 
monia in the solution of a phosphate, contains phosphoric acid as 
an essential constituent, and not, as asserted by Svauberg and 
Struve, an accidental admixture. From several analyses of this 
compound he finds it to contain about 3 p. ec. of phos; horie acid, 
A wumber of trials were also made to ascertain whether by this 
means phosphoric acid could be separated and determined quan- 
titatively, which were completely successful. For this purpose 
a large quantity of the molybdate solution is prepared as fol- 
lows: 1 part of molybdie acid is dissolved in 8 parts of ammonia 
and 20 of nitric acid. ‘The phosphate is dissolved in nitric acid 
and there is added to it a quantity of molybdic acid equal to 
about 3U times that of the phosphoric acid. ‘The solution with 


* Vide Erdmann’s Journal fiir Prak. Chem., vol. liii, p. 339. 
Srconp Series, Vol. XIII, No. 39.—May, 1852. 50 
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the precipitate is digested for some hours with the aid of a very lyb 
gentle heat, filtered and washed with the same solution, which dec 
was used for the precipitation. The whole is then dissolved in ing 
ammonia, and the phosphoric acid thrown down by a magnesian ant 
salt. ‘Ihe presence of molybdie acid is not injurious, as the hy. 
double molybdate of ammonia and magnesia is easily soluble. nu 

Sonnenschein’s experiments on the separation of phosphoric | 
acid from alumina and other bases, all gave very good results. sh 

With the view of confirming this discovery, and also of ascer- to 


taining with more precision the cause of the peculiar behavior 
exhibited by this substance towards reagents, I have made a 
number of trials with it. Among other substances, the action of 


the mineral acids and of the ammouiacal salts, has been more wo 
particularly tested. the 

The yellow powder is found to be | alr 

In chlorid of ammonium, - - easily soluble. 

Oxalate of ammonia, - - 

Sulphate | - - sparingly “ tie 
Nitrate of potash, - - “ " ph 
Chlorid of potassium, - 

Sulphate of magnesia, - - 
Nitrate of ammonia, - - very little “ | 
Sulphate of potash, - - soluble. tic 
Sulphate of soda, - - - ac 
Chlorid of sodium, - - a 

Chlorid of magnesium, - 

Sulphuric acid, strong and dilute, 

Hydrochloric “ “ th 
Nitric “ce In 
Hot water, - - - - . 

[In all these cases the mixture was heated to boiling. Solu- { a 
tions of the caustic alkalies and the alkaline carbonates and phos- X 
phates dissolve the yellow componnd even in the cold. So also | 
do chlorid of ammonium and oxalate of ammonia. The mineral 
acids also act upon it to some extent. Cold water dissolves it 
with great difficulty. It appears to be decomposed, to a small A 


extent, by the combined influence of air and moisture, as it turns 
blue when dried in the atmosphere after washing with water. 
Its behavior towards solvents is changed by the presence of mo- 
lybdate of ammonia, so that it becomes nearly insoluble in acids, 


even on boiling. The act of solution is, probably, in all cases, re 
attended with decomposition and removal of molybdic acid, fa 
which is prevented by the presence of molybdate of ammonia. in 

Some quantitative experiments were also made on the separa- th 


tion of phosphoric acid from the bases. It may be important to 
remark, that, when effecting the precipitation by means of mo- w 
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lybdate of ammonia, this, as well as the nitric acid, should be in 
decided excess. ‘l'o ascertain) when this is the case, before filter- 
ing off the solution, a drop of it may be taken up with a pipette 
and transferred to a test tube containing solution of sulphuretted 
hydrogen, when the brown precipitate of sulphuret of molybde- 
num will appear. 

After separating the precipitate from the solution, the latter 
should always be allowed to stand for some time in a warm place 
to see whether any additional precipitate is formed. 


TRIALS. 


I. Taken 0:1199 gramme of tribasic phosphate of soda, which 
was dissolved in nitric acid, a pure solution of lime added, and 
the phosphoric acid determined according to the directions 
already given. 

Calcuiated, Found. 


Il. Taken 0:069 gr. of phosphate of soda and mixed with solu- 
tions of iron, alumina, lime, magnesia and potash; the phos- 
phoric acid then determined as before. 


Calculated. Found. 


- - - 00146 
IIf. Taken 0:0463 gr. of phosphate of soda, mixed with solu- 
tions of the same substances as in the last, and the phosphoric 


acid determined in the same manuer. 
Calculated. Found. 


p 0 0092 00095 

These results confirm those of Sonnenschein, and show that 
the method, as regards accuracy, is all that can be desired, while, 
in point of simplicity, it is superior to any of the old processes. 

It will prove of especial advantage in cases, where, as in the 
analysis of suils, a small quantity of phosphoric acid is associated 
with a variety of other substances existing mm much larger pro- 
portion. 

New Haven, March, 1852. 


Art. XXXVIIL—Onx the Eruption of Mauna Loa in 1851; 
from a letter to Rev. C. S. Lyman, by Rev. ‘T. Coan, dated 
Hilo, Hawaii, Oct. Ist, 1851. 


I nave wasted several days hoping to get more definite and 
reliable information respecting a recent voleanic eruption. Some 
facts are before ine and these allow me to communicate, promis- 
ing that, should anything new aud important come to hand on 
the subject you may expect to hear again. 

On the 8th of August last, a new eruption was seen on the 
western slope of Mauna Loa, a few miles from its summit. 
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All we could see at Hilo, was a white pillar of smoke by day 
and a brilliant fiery pillar by night. Owing to a canopy of 
clouds which, much of the time, shrouded the mountain, we 
obtained only occasional views of the eruption. At Kau the view 
was less obstructed. ‘The rising columus of light and smoke, 
as seen from some points in that district, were said to be gor- 
geous and glorious. A gentleman then surveying in Keaiva— 
of notorious and impressive memory—tells me that the light at 
that place was sufiicient to enable him to read in the night. > He 
also asserted that he heard severa! distinct detonations from the 
mountain during the eruption, like the explosion of gases and 
the rending of rocks. This would be remarkable, as the distance 
to the point of eruption must have been thirty or forty miles, 
But the most magnificent scenes were witnessed on the wesiern 
side of the mountain, in the district of Kona. Enormous floods 
of rock in igneous fusion burst from an orifice supposed to be 
about five miles westward of Mokuaweoweo, the great crater 
where Captain Wilkes encamped, and rolled down the western 
slope of the mountain towards Kaawaloa in a stream from one to 
two miles wide, and, perhaps, ten miles long. You will, how- 
ever, receive these statements as matters of opinion aud coujec- 
ture and not of actual observation and exact measurement. 

Two gentlemen ascended the mountain from Kaawaloa until 
they reached the point where the stream terminated ; but they 
did not explore the stream to its source, or to the terminal crater 
from whence it flowed. This is to be regretted. Had I been 
on that side of the island I should, probably, have given it a 
thorough exploration, ascertaining its average breadth and depth, 
the distance and direction of the flow, the angle of declination 
down which it rolled, and the size and location of the crater 
from which it was erupted. The eruption continued but three 
or four days, and we had hardly time to adinire its brilliant cor- 
ruscations and its rousing demonstrations, before all was hushed 
in profound sileuce and covered with a pall of darkness. Not- 
withstanding the intense motive for a visit to these lofty, wild, 
and chaotic regions is weakened, still, I cherish a desire, a hope 
and a purpose, once more to climb those rugged and laborious 
heights, and to explore the recent volcanic wouders in those ut- 
trodden solitudes. 

Two gentlemen, Mr. Sawkins, an English artist, and a Mr. 
Grist, graduate of Yale, left Hilo ten days ago for Kilauea and 
Manna Loa, and they are, probably, on the summit of the moun- 
tain to-day. Their object is to visit and sketch the late eruption, 
aud from thence make a direct descent to Kailua or Kaawaloa. 
I expect to hear from them in a few days, aud hope for some- 
thing more definite when they shall have reported. 


| 
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As for old Kilanea, it remains much as when I last wrote you. 
The whole pit aud all the banks resemble a vast area of smoul- 
dering ruins. Smoke and steam are constantly issuing frem the 
ten thousand nostrils of the old fire goddess, but Pele seems in a 
state of steaming stupefaction. An occasional gleam of light 
flashes from her half opened eyes. No lake of fusion has been 
opened since my last letter, and no important changes have taken 
place in the great dome, the cones, the mdges of debris, and in 
the general internal area of the crater. No sympathy has been 
noticed between Kilauea and the mountain eruption, 


Art. XXXIX.—WNolice of some large Trees in Western New 
York ; by 8. B. Bucktey. 


Tue large trees in Western New York are fast disappearing, 
before the demands of civilization which annually destroy thou- 
sands. Nor is man their only enemy. Many die from the wounds 
inflicted by insects, especially the white oaks (Quercus alba,) 
thus compelling their owners to cut them down and adapt them 
to present use instead of preserving them for the benefit of pos- 
teritv. The time is not far distant when Genesee flour will be 
carried to market in sacks because staves cannot be obtained 
sufficient to make the barrels. 

‘The following is a sketch of a few of the large trees yet re- 
maining. Of these, the “ Big Tree’ near Geneseo is the most 
worthy of attention. It may be well to remark that it is said 
that many years ago there was a black waluut (Juglans nigra) 
ou the Genesee river which was 16 feet in diameter. Its trunk 
was hollow and was sometimes used as a temporary dwelling. 
It is certain that a large tree on the Genesee river near Geneseo 
attracted the notice of the early settlers of western New York. 
Que of their first roads leading from Canandaigna to Geneseo, 
via the foot of Honeoye lake was long known as the “ Big ‘Tree 
road.” In volume second of the Documentary History of the State 
of New York is a map of Western New York. published in 1809, 
on which the “ Big Tree” is laid down as being on the Genesee 
river. The native Indians had long known this corpulent giaut 
of their woods and named one of their chiefs the “ Big Tree” or 
“Great Tree.” A section of this tree was conveyed to New 
York via the Canal and Hudson river about 15 years ago where 
it was used as a grocery. 

There is a big tree still alive (July, 1851) on the banks of the 
Genesee river, about a mile from the village of Geneseo. It is 
a swamp white oak, (Quercus bicolor, Wild.) At the height of 
about 20 feet its body sends forth numerous large branches, many 
of which are now dead. The trunk varies little in size from the 
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ground to the branches, it having an average circumference of 27 
feet. Its smallest circumference is 24 feet. An elm tree three 
feet in circumference is partly joined with it; their bodies often 
touching aud their limbs intertwining, the green leaves of the 
elm make the old oak look healthier and fresher than it really is. 
They are situated in a pasture and the ground is bare and hard 
beneath them from the ‘tramping of cattle and visitors. The 
* Big Tree” seems fated soon to die. 1 knocked a few botanical 
specimens from its green branches and left regretting that all its 
limbs were not alive. 

The swamp white oaks are numerous and often attain great 
size on the Genesee Flats. As examples, one is 14 feet in cir- 
cumfereuce ; another, 13 feet 9 inches; a third, 12 feet 8 inches. 
The wood of this species is said to be superior to that of the 
common white oak. Many of these majestic trees contain more 
solid feet than the “ Big ‘Tree” on account of their greater height. 
The country is greatly indebted to the good taste of the Wads- 
worths who have left groups of noble trees standing in their 
meadows and fields. 

I have recently (Feb., 1852) visited the lumber region in Alle- 
ghany county, New York, where a large portion of the hills and 
valleys are still covered with dense forests, through which the 
white pines (Pinus strobus) are conspicuous for their great size 
aud height. I measured one which was 154 feet in circumfer- 
ence at the height of 4 feet. One stump was 5 feet in diameter, 
another 44 feet. A saw log 4 feet in diameter by its annular 
rings showed an age of about 210 years. The largest log which 
I could learn of ever having been at any one of the mills was 
one sawed several years since, 7 feet in diameter. A plank from 
this log containing 600 feet board measure was exhibited at the 
county fair at Angelica. I saw a hemlock (Pinus canadensis) 
which was 124 feet in circumference. 

In the history of New Hampshire by Belknap, a white pine is 
mentioned which was 7 feet in diameter. Michaux in his Sylva 
states that he saw a stump in Maine more than 6 feet in diameter. 
He also measured two trunks that were felled, one was 154 feet 
long and 54 inches in diameter, the other 142 feet long and 44 
inches in diameter. I quote the above to show that no part of 
the United States can probably boast of larger white pines than 
Alleghany county. 

Au elm (Ulmus americana) was cut down during the present 
winter on the farm of S. K. Jones, near Dresden, Yates county, 
New York, whose stump is 4 feet LU inches in diameter at the 
height of 4 feet from the ground. At the height of 15 feet the 
trunk was 154 feet in circumference. At the height of 20 feet 
where the trunk divided into two large branches the circumfer- 
ence is still greater. Its height was about 6U feet. Its aunu- 
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lar rings indicate an age of about 200 years. Owing toa slight 
decay they cannot be counted with exactness. 

There is or was, a few years since, an e!m a little more than 
33 feet in circumference, standing about a mile from the village 
of Auburn in this state. It was a few reds from the turnpike. 
It attained quite a celebrity and was long kuown as the “ big 
elm.” 

In the township of Sodus, Wayne county, are many large 
sycamores ( Platanus occidentalis), several of which are from 14 
to 16 feet in diameter. The largest of them are uniformly hel- 
low. ‘These trees are not far from Lake Ontario and their 
branches still appear to be in a flourishing condition. Most of 
the trees named in the foregoing article grew in a rich deep atiu- 
vial soil; even the large pines were either in ravines or valleys. 


Art. XL.—On Lettering figures of Crystals; by James 
D. Dana. 


A concise method of lettering figures of crystals so that the 
exact positions of the planes with reference to the axes shall be 
indicated, would, if adopted, aid much the student in compre- 
hending the subject of crystallography, and give him almost 
without effort an insight into its mathematical department. The 
modes which have been proposed lack both conciseness and sim- 
plicity, and have not been generally received. ‘The plan here 
brought forward is an abbreviated method of transferring to the 
crystal the parameters of the planes, corresponding essentially to 
the symbols of Weiss and Naumann, and it appears to answer 
fully the end in view. 

As the general character of Naumann’s symbols is explained 
in the author’s Treatise on Mineralogy,* the reader can refer to 
that work for information, if not familiar with the subject. We 
merely add that the planes are expressed by a ratio indicating 
their position with reference to the axes, as 1:1:1, 2:1:1, 
4:2:1, 6:3:2, or in general terms, m:n:r, the first figure 
referring to the vertical axis (axis a), and the others to the lateral 
(band c); 6:3: 2, or 6a: 36: 2c, signifying that the plane so 
designated, referred to the three axes, meets (or would meet if 
extended) the vertical axis at a distance 6a, one lateral at a dis- 
tance 36, and the other at a distance 2c, or in this ratio. 

In these and all such ratios, one term may always be a unit 
(e.g. 6:3:2=3: 2: 1,) and the general expression m:n: 
hence becomes m’:n’:1, or 1: r’. Consequently, if two of 
these terms be expressed, the complete ratio will be fully indicated. 


* First edition, 1837, and Third edition, New York, 1850. 
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Thus the ratio m:n: 1 is sufficiently indicated by the expression 
m:n, and m:1:r, by m:r; or if we use the long and short 
mark (— ard ~) to distingnish the longer and shorter lateral axes, 
m:n:1 may be indicated by m:n and m:1:rby m:n. If 
the lateral axes are equal (as in dimetric forms) this distinction is 
unnecessary and m:n is a general expression for all planes, the 
third term, a unit, being understood thongh unexpressed. Nan- 
mann writes these expressions by ; lacing m before a letter P, and 
n after the letter; thus the ratio m:m, corresponds to mPn. So 
in his system— 


corresponds to 1:1 oF P,® 
Z:1:1 2:1 2P 
4:2 ** 4P2 
@:i:1] “ * 
ac:a:l c:a 


Or in the trimetric system, in which the lateral axes are unequal, 


4:2:1 corresponds to 4:2 or 4P2 
4:1:2 es 4:2 “ 4P2 
a:l:e 


But farther explanations of the system are hardly necessary, 
as they will be found elsewhere. 

In abbreviating this system of notation for the purpose of let- 
tering erystals, | propose simply ¢o drop the P of Naumanu’s sym- 
bols, which is in fact a useless letter, and to write in place of the 
symbol o (infinity) the letter O. The brevity thus attained 
makes the system available, for lettering even complex figures, 
examples of which are here given. 

Thus in figure 2, the three planes 1, 2, 4, are 1P, 2P, 4P, of 
Nanmann’s system, equivalent to 1:1, 2:1:1. 4:1:1—The 
plane o, is «Por w:1:1.—The plane o-o isa@Px, or a: 
The plane 2-2 is 2P2 or 2:2:1.—The plane 3-3 is 3P3, or 
3:3: 1—The plane l-o is Px or 1: 1: 2.—The plane 4-2 is 
AP2 or 4:2: 1. Remembering that the first figure refers to the 
vertical axis, the zones of the ‘planes are easily read off. "The 
vertical series 1, 2, 4, 0, represent forms with al) iuereasing ver- 
tical axis, la, 2a, da, aa, a standing for the normal length of 
the axis in a given species. The planes 2-2, 4-2, 0-2 form another 
zone, in which the vertical axis increases from 2a to 4a and then 


* The units are omitted in this and other cases as unnecessary. 
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to infinity, while the ratio between the lateral axis is constant 
(2:1). And with the crystal before the student, he might at 
once perceive the truth of the general law that in such a series, 
that is, with the 2nd ratio constant, the mutnal intersections of 
the planes in the series are parallel and horizontal. The zone 
2-2, 3-3, 4-4, exhibits the relations of planes in that oblique series, 
the general formula being m-m, or mPm in Naumann’s system. 
The zone 0, 0-2, c-3, 0-0, is a horizontal zone, with the vertical 
axis infinite, the planes being parallel to this axis, 4, 4-2, 4-4, 
4-4, 4-2, 4 lie in another series, the mutual intersections being 
parallel, since in each the vertical axis equals 4a, (4 being the first 
figure in the lettering of each plane.) In this system and all the 
others, the terminal plane is conveniently designated by P. It 
is OP of Naumann, the vertical axis being considered as zero. 
In figure 3, of the trimetric system, as the lateral edges are 
unequal, the figures that refer to the shorter axis have a short 
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mark (-) over them, and those referring to the longer axis, would 
in like manner have along mark (—). The series 4-0, 1-0, 2-6, 0-6, 
Seconp Series, Vol. XIII, No. 39.—May, 1852. 51 
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(corresponding to Naumann’s sPa, Per , 2P=, «Po , or 
$:l:a, l:l:a, 2:l:a, w@:1:«@), consists of planes par- 
allel to the shorter lateral axis, (which axis is therefore infinite 
for these planes), and which vary in the length of the vertical 
axis (a), from 4a, to la, 2a, ca or infinity. The planes 1-2, 2-2 
as the figures show, belong to one and the same vertical zone, 
the ratio of the lateral axis being the same (2:1), while the 
length of the vertical is 1, for the first, and 2a for the second. 

In the oblique monoclinic system, figure 4, the sign for minus 
(—) is used, as done by Naumann, 3-0, 1-0, o-o, —4-o0, being in 
one series, the last below the horizontal axes (corresponding to 
Px, ,—4Pa of Naumann). Another vertical series 
is 3, 1, 0, —L (equivalent to 4P, P, aP, — P). 

In this system, the lateral axes are unequal, one being at right 
angles to the vertical, and the other inclined. ‘The numbers re- 
ferring to the latter are distinguished by an accent, as in the ver- 
tical series 1-0’, 2-0’, 0-0’, (equivalent to Pa, 2P’a, aP’x ). 
Those referring to the other lateral axis have no mark. 

In the triclinic system, I vary a little from Naumann, approxi- 
mating more in plan to that for the monometric and trimetric 
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Tricuinic System. 
systems. The numbers referring to the longer horizontal axis 
have a long mark (—), those referring to the other a short mark 
(~); and the planes in a front view below the horizontal axes are 
marked with a minus. We have thus o-6 and o-d (a@Po and 
a Px ) for the lateral planes of a prism parallel to the lateral 
axes. But as the axes are not only unequal, but cross at an 
oblique angle, and consequently have one obtuse angle and one 
acute, another mark is necessary ; and for the purpose of distine- 
tion, the planes pertaining to the acute angle in figure 5, have an 
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accent, and those to the obtuse angle, none, (or the reverse, if the 
fundamental form be oblique from an acute edge). ‘I'he follow- 
ing vertical series of planes will be observed in figure 6, an octa- 
hedron formed on the angles of the prism represented in figure 5. 
The positions of the plaues are indicated by the place of the sym- 
bols, the planes themselves not being represented. ‘The le:ters 
m,n, here used, staud for any numerals that may occur. 


m-n m-o m-n m’ 

0-0 o-n 0-0 oOo -n 0 

—In-O —m-n —m —m-n —m-o -n —m -% 


The lettering for the hexagonal system (figs. 7, 8) is a simple 
transfer of the ratios as used by Naumann, in the manner already 
explained, and farther elucidation is hardly required. In figure 7, 
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the numbers 4, 1, 2, o in one vertical series, exhibit the relative 
lengths of the vertical axis of the planes, viz. Ja, la, 2a, na. In 
the series 1-2, 2-2, 4-2, 0-2, the same fact is shown, the relation of 
the vertical axis for these planes being la, 2a, 4a, wa. In figure 
8, R is synonymous with L. 

lin the monometric system, (fig. 1,) the method is the same, 
except that since the vertical axis equals the lateral, no distine- 
tion is made, and the first of the two figures in a symbol does uot 
necessarily refer to the vertical axis. ‘The expressions are the 
general expressions, as used hy Naumann. 

In conclusion, it may be observed, that the letter P, employed 
by Naumann, is hardly necessary even for the written symbol, 
and the expressions would be even more intelligible in descrip- 
tion, without the use of it; for the short or long mark, referring 
to the shorter or longer lateral axis, and the accents, are here 
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annexed to the figures themselves which have reference to these 

axes, and not toa letter P, of no special significance. Of the 

descriptive expressions for figure 2, the first of the two following 

methods— 

Author's, 0, 1, 2, 4, l-x, a-x, a@-2, 2-2, 3-8, 4-4, 

Naumann’s OP, 1P,2P 4P, aP, Px, «Px, «P2, « P3, 2P2, 3P3, 4P4, $P3, 4P2 

is certainly as full and explicit as the second or Naumann’s. 
Conipare also the descriptions of figure 3. 

Author’s, x, 1, 1-2, 2-2 

Naumann’s, «aP, Px, 2Px, ara, PF FS, 3F3 

In the first of these, the short mark (~), as explained, is placed 

where it properly belongs over the figure which directly refers 

to the shorter lateral axis. ‘This modification of Naumann’s 

method is but slight, yet seems to be of some importance. 


Art. XLI.—Bismathyl, (Bismuth-ethyl,) a new Organic Radi- 
cal containing Bismuth ; by D. Breen, M.D., New York. 


Bismutu is allied in many respects, particularly in its combin- 
ing proportions, to antimony, but it differs from that substance in 
the insolubility of its sulphur compounds in sulphide of ammo- 
nium, and as yet we have not been able to combine it with 
hydrogen. 

After the discovery of stibethyl, Professor Léwig sought to 
ascertain whether bismuth may not form compounds with ethyl 
and methyl similar to those of antimony, and in facts as already 
given in the treatise upon stibethyl, bismethyl was produced 
quite agreeing in its external properties with stibathyl. 

During my residence in Zirich in the summer of 1851, under 
the instruction of Professor Lowig, I submitted bismethyl to a 
particular investigation; but | regret my stay was not long enough 
to bring the research to a termination. In the following pages 
I give the results thus far obtained, and hope in a second article 
to complete the details of the investigation. 

The substances for producing bismethyl are iodid of ethyl 
and bismuth-potassium. ‘The latter is produced similarly to anti- 
monium-potassium, but as bismuth fuses easier than antimony, 
we must, in the preparation of bismuth-potassium be careful that 
the process progresses as fast as possible. Bismuth-potassium is 
best obtained when we bring 16 ounces finely pulverized bismuth 
and 20 cunces crude tartrate of potassa (also pulverized) into a 
Hessian crucible, which is then covered and at first slowly heated, 
then the fire is increased to such a degree that the crucible attains 
to white heat in half an hour, at the longest. In this state the 
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furnace, yet full of glowing coals, is closed air tight, and left to 
cool slowly. The bismuth-potassium is found at the bottom of 
the crucible as a silver-white leafy crystalline mass. It is easily 
fusible and often remains fluid or soft after cooling. Brought in 
contact with water it evolves hydrogen gas. It tastes strongly 
alkaline. Exposed to the air it soon decomposes, but in thick 
pieces it can be kept long in a closely stopped bottle. The alloy 
is brittle and easily pulverized. 

The iodid of ethyl is produced in the ordinary way by the 
united action of iodine and phosphorus upon alcohol of 9U per 
cent. 

Bismethy] differs from stibethyl essentially in the fact that it 
cannot be distilled alone but at a certain temperature decomposes 
with a powerful explosion. From this it is evident that it can- 
not be formed by heating iodid of ethyl with bismuth-potassium, 
as stibethyl is formed with antimonium-potassium. The best 
method of making bismethyl is the following: Finely @ulver- 
ized bismuth-potassium is quickly brought into a small flask into 
which an excess of iodid of ethyl is speedily poured; the appa- 
ratus is immediately closed with a cork through which passes a 
long distillation-tube discharging into a receiver cooled by ice. 
After a few moments the action of the iodid of ethyl upon the 
bismuth-potassium commences, accompanied by considerable evo- 
lution of heat, in consequence of which the excess of iodide of 
ethyl which has been added distils off. Cautious exposure to the 
water-bath is sometimes employed to facilitate the complete dis- 
tillation, or to hasten the commencement of the action. We now 
pour distilled and well boiled water into the flask, close it air- 
tight and then leave it upon the water-bath, until the mass softens 
and the iodide of potassium is dissolved. We now repeat the 
described operations with ten or twelve flasks and then bring 
their softened contents as quickly as possible into a large flask 
filled with carbonic acid and repeatedly shake the whole with a 
considerable quantity of ether, which must not be sparingly used 
since bismzthyl is only slightly soluble in ether. ‘To the etheric 
solution we add water freed from air and completely distill off the 
ether over the water-bath. After this operation is terminated, we 
find the bismathyl below the water upon the bottom of the flask. 
To obtain it completely pure it is distilled with water over-a 
spirit lamp, then shaken with a small portion of dilute nitric acid 
to remove a little oxyd which forms, and finally dried over chlo- 
rid of calcium. It is evident that in all these operations the air 
must be excluded. I employed the apparatus of Professors Lowig 
and Sweizer described in the treatise upon stibethyl. 

The analysis of bismethy! offers on the whole no difficulty. 
The combustion is easy and complete with oxyd of copper itself 
Without the employment of chlorate of potassa. ‘The determina- 
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tion of bismuth is also easy, because it may be completely oxyd- 
ized by uitric acid. It is best accomplished in the followmg 
manner. [nto a capacio:s flask we bring a little water, and into 
this the glass bulbs filled with weighed bismaethyl. The flask 
is closed with a cork through which passes a cup-tube drawn to 
a point below and dipping into the water of the flask. ‘Through 
this cup-tube fuming uitric acid is added. When all is arranged, 
the small bulbs filled with bismeethy! are broken by shaking, and 
afterwards the bismethyl is decomposed by nitric acid. After 
the oxydation the whole apparatus without separation is left 
sometime standing, then the nitric acid solution is poured into a 
weighed platinum bowl, and the wash water of the flask and eup- 
tube added. We now evaporate to dryness upon the water-bath, 
and cautiously decompose the nitrate of bismuth over a spirit 
lamp, and weigh the thus obtained oxyd of bismuth. Below are 
the results of a few analyses. 


Carbon, 24-81 24:38 24-27 
H ydrogen, 5 24 5 27 5:26 
Bismuth, 69:95 70-47 70:47 

100-00 100-12 100 00 


If we assume for the atomic weight of bismuth 208 as given by 
the latest researches, the accompanying analyses best agree with 
the following atomic proportions. 


12 at. carbon, 72 24:44 
15 “ hydrogen, 15 5-8 
1 “ bismuth, 208 70-48 

295 100-00 


The formula for bismethyl therefore completely corresponds to 
that of stibethyl; Bi Aes. 

Bismathy! appears as a water clear, or pale yellow, thin-flowing 
fluid, of 182s. g. It possesses an extremely disagreeable odor, 
resembling stibethyl, and produces even when only a trace is in- 
haled, a highly disgusting, buruing sensation upon the tip of the 
tongue. In the air it throws out thick fumes, inflames with a 
slight explosion, diffusing a deep yellow smoke of oxyd of bis- 
muth. ‘This appearance is most brilliant if we expose to the air 
some filter paper covered with bismethyl. By fuming nitric acid 
it is decomposed with vivid appearance of fire and violent explo- 
sion. In the same manner it burus in chlorine gas whilst carbon 
is deposited. In contact with bromine it burns and shows 
throughout the same appearances as stibethyl. — It is quite insolu- 
ble in water, not easily soluble in ether but easily so im anhydrous 
alcohol. If bismathyl be heated by itself in a retort, it com- 
meuces to boil even below 50°, evolving a gas which burus with 
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a clear flame and contains no bismuth, but metallic bismuth is 
deposited in the retort. If we raise the heat to 160° then the 
whole apparatus is instantaneously shattered by a violent ex- 
plosion. 

In chemical relations bismathyl behaves quite like an organic 
radical. If to its alcoholic solution we add a solution of iodine 
or bromine, the color vanishes under considerable evolution of 
heat and production of iedid or bromid-of bismathyl. The 
compounds however are less permanent than the corresponding 
ones of stibethyl. If for example we leave standing for a short 
time an alcoholic solution of iodide of bismeethyl, iodide of bis- 
muth is deposited. Bismeethyl easily dissolves in dilute nitric 
acid, and of course the solution contains nitrate of bismeethyl, if 
however we evaporate the nitric acid solution pure nitrate of bis- 
muth remains. 

The description of the compounds of bismeethyl must be re- 
served for a second paper. 


Art. XLII.—WNotice of a work entitled Petrifactions and their 
Tvachings, or a Hand- Book to the Gallery of Organic Re- 
muins of the British Museum, by Gipeon AvGernon Man- 
TELL, Esq., LL.D., F.R.S.* 


Txts work of Dr. Mantell is an excellent companion for the 
student as well as amateur visitor of the gallery of organic re- 
maius in the British Musenm. Without pretending to enumerate 
the species, the duty of a proper catalogue, it gives a geveral 
sketch of the collections of fossils in their different apartments, 
and passes in detailed review the more remarkable specimens, 
illustrating them often with excellent cuts, and extended observa- 
tions. A lucid introduction and synopsis of the contents of the 
rooms with a table of the fossiliferous deposits of Great Britain, 
prepare the way for the more particular enumerations. We men- 
tion some of the prominent objects of interest. 

Among the minerals, the most interesting are the native or 
meteoric irons and meteoric stones of which there are numerous 
specimens and from many countries. 

The collections of fossil plants, or vegetable productions, are 
very complete. The Alge and Fucoides—the Equisetacew— 
Calamites and Ferns—the Sigillarie and Stigmarie—the Lepi- 
dodendra—Conifere and palms and their cones and frnits—Cy- 
cadew and Zamiee of ancient eras, present to us a striking pic- 
ture of the early vegetation of the globe. The fossilized trees of 


* 496 pp. large 12mo., with numerous illustrations, forming a volume of Bohn’s 
Scientific Library. 
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Australia and Van Diemens Land and of the island of Portland, 
are also conspicuous in the museum. Many of the fossil vegeta- 
bles are illustrated in Dr. Mantell’s work by fine drawings. 

The impressions of feet in stone are next described, especially 
the Chirotheria, now attributed to an enormous frog or Batra- 
chian, thongh Dr. Mantell does not regard this conclusion as 
being fully sustained by the osseous remains hitherto discovered. 

The ornithichnites (footsteps of birds) are well represented in 
the British Museum by specimens transmitted by Dr. Deane and 
President Hitchcock, and the interesting conclusion that birds, 
and among them those of gigantic size, existed so early as the 
era of the new red sandstone appears to be plainly shown, 
although still awaiting the discovery in the same strata of bones 
indubitably ornithic. 

There is a large room containing interesting specimens to be 
differently arranged hereafter. Among them are bones of large 
animals from the drift of England, the elephant, horse, deer, ox: 
also the Megalonyx of North America and the Mylodon of South 
America, the Moa, the gigantic bird of New Zealand, (with cal- 
cined bones of men and dogs, probably the relics of the cannibal 
feasts of the natives in early times.) The history of the Moa, 
first made known in Europe by the missionaries, has been suc- 
cessfully explored by Mr. Walter Mantell, and the museum is 
enriched by many specimens derived from his exertions which 
have afforded the means of reconstructing the skeleton. 

These birds probably abounded in New Zealand in later geo- 
logical ages, and there were no ferocious devourers to keep them 
in check. The dimensions of the largest of the Moa family justify 
the conclusions that have been entertained regarding the size of 
the still earlier birds of the valley of the Connecticut. ‘T'wo spe- 
cies of Apteryx, supposed cotemporaries of the Moa, still survive 
in New Zealand, and the Notornis, another cotemporary, a very 
beautiful bird, has come down to our time, the last survivor hav- 
ing been but recently killed. 

The department of the Radiata, including the Stellerida—star 
fishes,—and the Crinoidea—Enucrinites, Peutacrinites, &c., is 
richly represented in the British Museum. 

The remains of the Saurian or Lacertine family are immense 
and astounding. Here is the vast collection formed by Dr. Man- 
tell and that also by Mr. Hawkins of Gloucester, in addition to 
many more specimens from various places. The colossal forms 
of the Iguanodon, of the Pelorosaurus, of the Hyleosaurus, of 
the Megalosaurus, of the Ichthyosaurus and Plesiosaurus, of the 
Mosasaurus and Pterodactyles, and of many more of the families 
of extinct reptiles of goneby ages are exhibited in wonderful pro- 
fusion and grandeur. 
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As we walked through these rooms in company with Dr. 
Mantell, the great expounder of these preadamites, we felt as if 
we were almost identified with the hoary antiquity of which 
these wonderful remains are the indubitable witnesses. In the 
continental museums we saw many fine remains of this large 
family, but in no place so vast a collection as in the British Mu- 
seu. ‘I'ruly the fossil Saurian age i8 fully recorded between the 
chalk and the coal; and the analogous forms now existing on 
earth—the crocodiles, the alligators, gavials, caymaus, Iguanas, 
&c., not to mention the marine Saurians of the Gallipagos islauds 
and numerous other Lacertine animals, furnish sufficient evideuce 
that these creatures, although hideous and revolting, have entered 
largely into the plan of creation. We must refrain from citing 
particulars from Dr. Mantell’s account of this fossil family, which 
occupies three-fifths of his work, (300 pages out of 5U0,) and 
which furnishes a Incid and interesting description of their oste- 
ology, functions and rank in the scale of being, besides descrip- 
tions of the strata in which they occur, and other geological facts 
bearing upon their history. 

The work continues with accounts of the fossil Carnivora of 
the Caverns, the Marsupials of Stonesfield, fossil shells and corals, 
fossil fishes, and mammalian remains. 

This hand-book is properly a scientific treatise upon the more 
remarkable fossil animals of the museum, abounding in valua- 
ble remarks of general interest, as well as scientific descriptions, 
and it may well stand as a third volume to the distinguished 
author’s ‘‘ Wonders of Geology.” B. S., Sr. 


SCIENTIFIC INTELLIGENCE. 


I. CHEMIsTRY AND Puysics. 


1. Optical Properties of Isomorphous Substances.—SENARMONT has 
communicated the resulis of an investigation and comparison of the 
optical properties of isomorphous crystals. This investigation has led 
to the establishment of three orders of facts which the author expresses 
as follows: Ist. A great number of substances geometrically and chem- 
ically isomorphous, present optical properties which are identical. Of 
this identity, the arsenates and phosphates of po'ash and ammonia, the 
sulphates of baryta, strontia and lead, those of zinc and magnesia, and 
the double sulphates of ammonia and potash with the magnesian oxyds, 
present examples. 2nd. Certain subsiances—as for instance the dextro- 
lartrates and levo-tarirates of Pasteur—which possess neither a chem- 
ical nor a geometrical isomorphism, exhibit an absolute identity in 
doubly refracting properties. 3d. In another class of substances geo- 
metrically and chemically isomorphous, the optical properties are com- 

Sxconp Serigs, Vol. XIII, No. 39.—May, 1852. 52 
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pletely opposed to each other. Thus in the hyposulphates of lime, 
lead, and strontia, the single axis of double refraction is sometimes the 
direction of the greatest and sometimes that of the least elasticity. In 
chromate and sulphate of potash, the axes of least and greatest elasti- 
city have made a reciprocal exchange of direction, while the axis of 
mean elasticity is the same in both. In arragonite and carbonate of 
lead the same exchange occurs between the axes of least and of mean 
elasticity, ‘These properties have enabled the author to produce united 
crystals which exhibited very remarkable optical phenomena. Thus the 
hyposulphate of strontia united in progressively increasing proportions 
with hyposulphate of lead, gives a series of salts in which the double re- 
fraction at first becomes enfeebled and then reappears with a contrary 
sign, so that we find toward the middle of the series, mixtures which 
behave like hyposulphate of lead for one extremity of the spectrum and 
like hyposulphate of strontia for the other, while for the intermediate 
part there is no double refraction. Very remarkable phenomena are 
observed in mixtures of the tartrate of soda and potash with tartrate of 
soda and ammonia, in which two salts the optic axes are in planes at 
right angles to each other. ‘The angle of the optic axes of the potash 
salt, originally 76°, begins by diminishing, at the same time that the red 
axes (axes for the red rays), at first more dispersed than the violet ones, 
approach each other; they finish by uniting. At this instant the dis- 
persion of the optic axes vanishes and with it the singular anomalies of 
form and color observed by Herschel in the monochromatic curves. 
The violet and red axes again separate, but the red always moving 
more rapidly than the others are then less separated. The dispersion 
is now the inverse of what it was originally, and the rings are red 
within and blue without. Finally, an instant arrives at which the red 
axes reunite; the crystal has then only.a single axis for the red rays, 
but two for the violet, and these last are still separated by at least 12° 
in their plane of primitive divergence. After this the red axes in their 
turn separate in 9 diagonal plane at right angles to the last, while the 
violet axes continue to approach. The mixed crystal behaves then 
like the ammonia salt with reference to the red, and like the potash 
salt with reference to the violet axes, while it has but a single axis for 
the intermediate colors. Finally, as the influence of the ammonia salt 
increases the violet axes pass like the red into a plane at right angles 
to their original plane, and end by making in this plane an angle of 
about 46° to 48°, while the red axes make an angle of 60°. The opti- 
cal character is then that of the ammonia salt. The author draws a par- 
allel between the phenomena exhibited in the case of the mixed tartrates, 
and those of certain mineral species, as for instance the topazes and the 
micas, and shows how completely the optical properties observed confirm 
our received ideas of mineral species as mixtures of isomorphous chemi- 
cal species. The author directs atiention to the fact that physical inves- 
tigation is in advance of chemical analysis as respects tupaz, and that 
an accurate study of the micas will probably lead to the discovery of 
species in which the planes of the optic axes correspond with two dia- 
metral planes at right angles to each other. In a subsequent communi- 
cation the author gives the result of an examination of forty-five spe- 


cies of mica by which he obtained a complete confirmation of his pre- 
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diction in reference to this mineral. In this examination he assumes 
the crystalline form of mica to be always a right rhombic prism, and 
never an oblique one as is ofien supposed, basing his conclusion both 
upon optical character, and upon the forms of twin aod hemihedral 
crystals. The number of micas in which the plane of the optic axes 
contains the lesser, is about equal the number of those in which it con- 
tains the greater, diagonal of the rhombic base. ‘The researches of 
Senarmont will possess much interest for mineralogists, especially 
since the laborious and extended investigations of the micas which 
have been made in this country by Silliman and by Blake—Comples 
Rendus, xxxiii, 447, 684, and Aun. de Chimie et de Physique, xxxiii, 
391. 

2. On the double refraction produced by compression in Crystals 
belonging to the regular system.—Werrueim has compared the phe- 
nomena of double refraction as produced in crystals belonging to the 
regular sysiem by means of pressure, with those which similarly ap- 
plied pressures produce in homogeneous uncrystallized media. The 
results obtained in the case of the last mentioned subsiances and com- 
municated in a former paper were as follows. ‘The compression act- 
ing perpendicularly to the two opposite faces of a parallelopiped, the 
neutral axes are parallel and perpendicular to the direction of the 
force. Ist. In all other directions the parallelopiped exerts a doubly 
refracting action, and the colors of the two images are most vivid when 
the plane of primitive polarization and the principal section of the an- 
alyzing prism make an angle of 45° with the direction of the force, 
2d. The difference of path of the ordinary and extraordinary rays is 
proportional to the force applied, independent of the length and thick- 
ness, and reciprocally proportional to the breadth of the mass. 3g. 
For many species of glass the changes which produce the same differ- 
ence of path are proportional to the coefficients of elasticity. 

In the case of crystals belonging to the regular system, Wertheim 
considers that he has established, Ist. That crystals of the regular 
sysiem cannot be considered as bodies optically homogeneous or iso- 
tropic. 2d. That the axes of elasticity of the ether do not always coin- 
cide with the mechanical axes of elasticity, and that the pressures or ten- 
sions in the ether are not always proportional to the molecular pressures 
or tensions. 3d. That, reciprocally, optical properties alone are in- 
sufficient to make known the direction and magnitude of the mechani- 
cal pressures existing in the interior of crystals naturally doubly re- 
fracting.—Comples Rendus, xxxiii, 567. 

3. Researches on Crystallization in the dry way.—Ese.LMan has 
presented to the Academy of Sciences a continuation of his most in- 
teresting researches on the artificial production of minerals. By em- 
ploying as solvents alkalies in place of acids, as in his former investi- 
gations, together with a certain proportion of silica to diminish the too 
great volatility of the alkali, the author has obtained peridot, perovs- 
kite or titanate of lime, rutile and glucina. ‘The crystals of rutile 
produced were transparent and of a fine red color. ‘Their density was. 
4°26; their form identical with that of the native mineral. Glucina 
was obtained in well defined crystals, large enough to admit of meas- 
urement. ‘These crystals were six-sided prisms terminated by a six- 
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sided pyramid placed on the edges of the base, the angle between a 
face of the prisin and one of the pyramid is L51- 22’. From this it 
follows that glucina is isomurphous with alumina, and its constitution is 
therefore represented by the furmula Gl2Qs, as Berzelius maintained. 
The crystals of glucina have a hardness comparable with that of co- 
rundum; they are not attacked by acids except by concentrated and 
boiling sulphuric acid; bisulphate of potash, however, easily attacks 
them. ‘The density of crystallized glucina is 3-058, its atomic volume 
is 155; that of alumina is 160. Io a second part of his memoir Ebel- 
man points out a second method of obtaining crysials in the dry way, 
namely, by precipiation. By causing lime in large fragments to act 
upon borate of magnesia, the magnesia is precipitated under the form 
of transparent crystals, sometimes large enough to be seen by the 
naked eye, and which are usua!ly combinations of the cube and regu- 
lar octahedron. ‘Their density is 3°636, and their hardness is almost 
equal to that of feldspar; they consist of pure magnesia. The peri- 
cluse of Scacchi is magnesia containing 6 or 8 per cent. of protoxyd 
of iron. By a similar process the protuxvds of nickel, cobalt, and 
manganese may be obtained crystaliized. ‘The protoxyd of nickel is 
presented under the form of cubo-octahedra, of a green color, and 
almost unattacked by acids. ‘Their density is 6°80, and the atomic 
volume of oxyd of nickel is identical with that of magnesia. Silicates 
of iron are completely decomposed by lime; dilute acids dissolve sili- 
cate of lime and leave a crystalline sand of Fe2QOs, FeO. When 
lime is made to act upon a vitreous silicate of oxyd of titanium and 
alkali, the action of acids isolates a crystalline sand with the form, 
density and composition of perovoskite, CuO, TiO2. In a similar man- 
ner crystalline compounds of tanialate of iron and tantalate of lime 
analogous to the tantaliies and pyrochlore, were obtained. In conclu- 
sion, the author points out the great importance of these facts in a geo- 
logical point of view, more especially in respect to the relations of 
coniact existing between sedimentary rocks and the igneous rocks 
which traverse them.—Comples Rendus, xxxiii, 525. 

4. New mode of preparing Nitrogen and Chlorine-—Mavumené has 
observed that a mixture of two equivalents of nitrate and one equiva- 
lent of chiorid of ammonium when fused together, vield nitrogen, chlo- 
rine, and the vapor of water. The reaction is expressed by the equa- 
tion 2NOs, NHsO+NHsCi=5N+CI+12HO. The reaction is vio- 
lent and might be dangerously so, but it may easily be rendered per- 
fectly safe and regular by mixing sand with the materials. To obtain 
26 litres of dry nitrogen and 5 litres of chlorine, the author heats to- 
gether 75 grammes of sal-ammoniac, 25 grammes of nitrate of am- 
monia, and 400 grammes of sand, all well dried.—Comptes Rendus, 
xxxiii, 401, 

5. Researches on Populine.—Pinta has communicated the results of 
an investigation of populine which possess great interest. ‘The consti- 
tution of populine was found to be represented by the formula CaoH22 
O:6+4HO; at 100°C. it loses the 4 aq. and becomes anhydrous. 
One equivalent of populine + 2 eq. of water contain the elements of 
one eq. of salicin and one eq. of benzoic acid, as represented by the 
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When populine is boiled for a few minutes with baryta water a color- 
less liquid is obtained, which, afier the separation of the excess of ba- 
ryto by means of a current of carbonic acid, contains nothing but sali- 
cine and benzoate of baryta. With bichromate of potash and sulphu- 
ric acid populine yields hydruret of salicy! in abundance: by boiling 
with strong nitric acid it is transformed into nitro-benzoic, trinitro- 
phenic, and oxalic acids; finally under the influence of acids it is re- 
solved into benzvic acid, saliretine and grape sugar. When popu- 
line is dissolved in ten or twelve times its weight of pure nitric acid 
of 1°30, a new substance is produced which the author calls benzo- 
helicine and which bears the same relution to helicine which populine 
bears to salicine. Benzo-helicine is transformed into helicine and 
benzoic acid when bviled with caustic magnesia.—Comples Rendus, 
xxxiv, 

6. Chemistry of Perfumery.—Hormann has communicated in a 
letter to Liebig some interesting facts in reference to the substances 
now used extensively in flavoring syrups, sugar drops, &e. Essence 
of pine apple is a solution of butyric ether in alcohol ; essence of jar- 
gonelle pear a solution of acetate of amyi; essence of apples a solu- 
tion of valerianate of amyl. Oil of cognac and oil of grape are also 
amy! compounds ; artificial oil of bitter almonds (essence of mirbune) 
amore or less pure nitru-benzol.—Aan. der Chemie und Pharmacie, 
Ixxxi, 87, Jan., 1852. W.G 


7. Note respecting the Dimensions and Refracting Power of the 
Eye; by Prof. J. D. Forses, (Proc. Roy. Suc. Edinb., Dec. 3, 1849, 
p. 251.) —Whilst lecturing lately on the subject of Vision, | consulted 
some recent authorities on the dimensions and curvatures of the re- 
fracting apparatus of the eye; and having calculated from them the 
convergence of rays within the eye, it may save trouble to others to 
put them on record. 

The measures of the eye given in almost every English work on the 
subject, are those given by Young on his own authority, or that of Petit. 
In the fifth volume of Dove’s Repertorium, | find a series of measures 
collected by ‘T'reviranus from his own and preceding observations, which 
] have converted beluw from French lines into decimals of an English 
inch. In these the curvatures are supposed spherical. In the sume 
work of Dove, I find a series of measures by Dr. Krause of Hanover, 
on eight recent human eyes, which seem to have been made with un- 
common care, and in which the deviation of the surfaces from sphericity 
is noticed. | have preferred these lust for the purpose of calculation, 
because a// the measures are taken from the same eye, which is not the 
case with the numbers collected by Treviranus. | have consulted the 
original paper of Krause in Poggendorff’s Annalen, vols. xxxi and 
Xxxix, where it appears, (1.) ‘That the cornea is thicker at the sides 
than in the centre; (2.) The anterior curve of the cornea is nearly 
spherical, the posterior parabolic ; (3.) The anterior surface of the lens 
is elliptical, the lesser diameter being in the axis of vision, the posterior 
surface is parabolic; (4.) ‘The figure of the retina, or the posterior 
surface of the vitreous humor, is an ellipsoid. 


| 
| 
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The following are those given by two eminent German authorities, 
Treviranus and Krause, when reduced to English inches :— 


Mean of several Mean of eight 


authors by measures by 
Treviranus. Krause, 
Inches, Inches, 
Thickness of cornea (central part.) 0032 0-040 
Distance of first surface of lens from back surface of cornea, 0°104 0107 
Axis of the eve from the interior of the cornea to the retina, 0 833 0°855 
Radius of first surface of cornea, ........... 0301 0 348 
Curvature of retina near the axis, 0534 0523 


These numbers agree tolerably well, only that the radius of curva- 
ture of the first surface of the lens is disproportionately great in the 
last columa. This arises from the circumstance, that it is derived by 
calculation, for the curvature of an ellipse at the lesser axis, the two 
axes of which are alone given by Krause. Now, it is evident, that if 
we regard the lens as a whole, or even any considerable breadth of it, 
its mean radius of curvature will be sensibly smaller. In fact, Krause 
finds that it may be tulerably represented by a circular curvature, hav- 
ing a radius of *329 inches. It occurred to me, however, that by 
taking the greatest density of the lens, as given by Brewster, and the 
curvature of the middle part, both anterior and posterior, as given by 
Krause, | ought to arrive at a close approximation to the course of the 
axial pencil, 

| have adopted for the refractive indices of the parts of the eye, 
those given by Sir D. Brewster in his original paper in the Edinburgh 
Philosophical Journal, vol. i, page 44, with the exception of that of 
the densest part of the lens, which is almost certainly mispriated. 
They are as follow :— 


Crystalline, outer coats, 
middle coats, ....... 13786 
18990" 
13839 


Calculating from the preceding data, with Sir D. Brewster’s indices 
of refraction, the author finds the positions of the foci, towards which 
the rays converge, afier refraction at the successive surfaces, to be the 
following (reckoning from the in/erior surface of the cornea, the thick- 
ness of which has been neglected )— 


For rays falling For rays diverging 
parallel on the from a point 10 
cornea inches d stant. 
laches Jaches, 
After first refraction at the aqueous humor, == 1388 1541 
After second refraction at first surface of the lens, = 1 260 1277 
After third refraction into the vitreous humor, = 1060 1135 
* In the Edinburgh Phil. Journ, we find 13999. But I take this to be a misprint, 


as in Sir D. Brewster's own subsequent writings, we always find 1°3990. 
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Now the measure of the axis of the eye we have seen to be only 
833 inch, according to Treviranus, and *855 according to Krause ; 
consequently, rays of mean refrangibility (to which Brewster’s measures 
refer) converge to a point no less than “227 inch behind the retina, 
when the rays full parallel on the cornea, and ‘302 when the object 
viewed is at 10 inches distance. ‘I'he axis of the eye, as even measured 
by Dr. Young, though somewhat greater than we have reckoned it 
above, (Dr. Young makes it -91,) dues not come up to the requisite 
dimensions ; and Dr. Young, with his usual acuteness, ascribes the dif- 
ference to the gradually varying density of the strata or coats of the 
lens,* the dense small nucleus evidently acting as a lens of compara- 
tively short focus; and this explanation is probably the correct one, to 
which we may add, that the configuration of the coats of equal density, 
which, near the surface of the lens, are very elliptical, become, near 
its centre, gradually nearly spherical. On this account, it is all but 
impossible to predict the exact course of the rays through a structure 
of so much complication. 

Dr. Young had considered the case with his usual attention and pene- 
tration. He investigates the focus of a spherical lens, or lens with 
surfaces which are segments of spheres, and whose density is variable, 
and the result may be recalled here as one which, perhaps, has not 
been sufficiently remarked. ‘ On the whole,” he says, “ it is probable 
that the refractive power of the human crystalline in its living state is 
to that of water nearly as 18 to 17 [gives index refr. = 1-415]; that 
the water imbibed after death from the humor of the capsule reduces 
it to the ratio of 21 to 20 [1°403], but that, on account of the unequa- 
ble density of the lens, its effect on the eye is equivalent toa refraction 
of 14 to 13 [1°439] for its whole size.”’t 

On the whole, these calculations, as well as the considerations into 
which I entered in a former paper, read to the Society in 1844.f on the 
mechanism of the focal adjustment, have left on my mind the convic- 
tion that the optical and mechanical structure of the organ of sight is 
even less understood than it is commonly believed to be. Simple as 
are its general arrangements, and comparable, in some respects, to 
those of artificial combinations, we perceive surfaces figured in a com- 
plex manner, and structures of varying refractive density combined in 
a very complicated manner. Krause’s measures of the curvature of 
the surfaces of the lens confirm the inadmissibility of the all but uni- 
versal opinion of the variation of density of the crystalline being in- 
tended to correct the aberration of spherical surfaces, when, in reality, 
no such surfaces exist. We are quite unable to trace the exact course 
by which the rays of light are fucalised. in the retina, since it depends 
on the internal constitution of the lens that they do not meet very far 
behind it; and it still remains at least doubiful how the adjustment to 
distinct vision of objects at different distances is effected. 

Finally, the question of achromatism of the eye has its own difficul- 
ties. It is not now contended that the eye has the power of converging 
equally rays of different refrangibilities ; but it is not unreasonable to 


* Nat. Phil., vol. ii, p. 580. + Nat. Phil., vol. ii, p. 82. 
¢ Transactions Royal Society of Edinburgh, vol. xvi, p. 1. 
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suppose that the chromatic aberration is at least partially corrected. 
Ove result of the calculations into which | have entered (which were 
first in part undertaken at my request, by Mr. James Clerk Maxwell, 
and since entirely repeated and extended by myself), is a clear exhibi- 
tion of the physical conditions of perfect achromatism in the eve. The 
furm is simpler than I have elsewhere seen, and may at once satisfy 
any reasonable person of the possibility that the eye might be rendered 
achromatic, at least for objects at a certain distance ; to prove which, 
so much has been written, and at so great length. The result may be 
stated in two lines. If we calculate the effect upon the final focal 
distance of the whole refracting system of the eye (q’'), of a varia- 
tion in the refractive index of each of its three humors (denoted by 
2,43, "4). We find this equation when the incident rays are parallel, 
or reach the eye from a very distant object :— 
dq"= 1°579 du2+ 1-150 du3 —2°788 dus. 

Let the coéfficients da2, dvs, Jus denote the dispersion or differences 
of the indices of refraction fur extreme rays, corresponding to the three 
media, then it is evident, from the negative sign of the third term on 
the right hand, that they may be so chosen as to annihilate the second 
side of the equation, or make the variation of focal distances nothing, 
for the differently refrangible rays. 

If the rays proceed from a point 10 inches distant from the eye, the 
equation for the variation of the focus will be 

dq" = 1873 Ju2+ 1-402 du3 —3-298 Sus 

and the condition which makes this equal to zero, or the focus inde- 
pendent of small variation of the refrangibility of the ray may be 
satisfied, at the same time that the former equation is satisfied also; 
consequently, with three media, as in the eye, we may have perfect 
achromatism for any two distances ; which would also be sensibly per- 
fect fur the intervening ones. Of course by perfect achromatism, we 
here mean a union of the extreme red and violet rays, the irrationality 
of dispersion does not concern this question. 
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1. Allanite from West Point; by Dr. C. Bercemann, (from Pog- 
gendorff’s Annalen, Ixxxiv, p. 485, and communicated to this Journal 
by W. G. Letrsom.)—From Mr. Saemann the mineralogist I received 
for examination a substance resembling Allanite from the gneiss at West 
Point, N. Y., which he procured while in the United States. It resem- 
bies most the allanite of Jotunfjeld, except that at West Point crystals 
of considerable size are met with, as well as pure compact masses of 
the mineral. 

Although of late years allanite has been examined more than once, 
I thought it as well nevertheless to analyse the mineral derived from 
this new locality. In its mineralogical qualities it agrees with that of 
Jotunfjeld. lis sp. gr. is 34917, which undergoes hardly any change 
from being heated to redness. ‘The incandescence mentioned by 
Scheerer and others as manifesting itself on exposing allanite to heat, 
was not observable in the fragments at my disposal. ‘The substance is 
all but deprived of its solubility in acids by exposure to a red heat. 
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In its behavior before the blowpipe, and also with respect to acids, it 
does not differ from allanites from other sources. 

A qualitative examinution manifested the presence of substances 
already known to occur in this mineral ; it does not contain glucina or 
yttria. Peroxyd of iron is present in it to a small amount, but protoxyd 
of iron exists in it in a larger quantity. ‘These oxyds were separated 
by the method proposed by Fuchs. 

Speaking in a general way, the analysis was conducted in accord- 
ance with the method described in detail by Scheerer in his paper 
upon mineral substances of this nature. ‘The amount of water was de- 
rived from the loss of the mineral in weight by exposure to a red heat. 

The result of the analysis gave— 

Si Al Fe Fe Mn Cela Ga Mg Wf 
33833 13606 3330 12716 0824 20902 9357 1404 2950 = 99°023 

2. On the occurrence of Crystalline Zinc Oxyd as a Furnace pro- 
duct in New Jersey; by Mr. W. P. Brake, (communicated for this 
Journal.)—I have recently had an opportunity at the New Jersey zinc 
mines to observe some beautiful crystallizations of zinc oxyd formed 
not only in the large furnaces used for the manufacture of the amor- 
phous white oxyd, but also in the roasting heap, and under other cir- 
cumstances which show that the crystals can be produced with great 
laciiity. 

The blocks of red zinc after being roasted are frequently coated in 
small patches with delicate acicular transparent crystals of oxyd. The 
roasting heap is prepared by piling up the ore with a small quantity of 
wood and anthracite coal, and subsequently igniting it; under these 
circumstances a portion of the native oxyd must be reduced to zinc 
v- por, and this is probably the source of the crystals. 

[ have also noticed small transparent crystals of the oxyd lining cavi- 
ties in a “* matte” ora mass of partly reduced Franklinite which was 
formed in some experiments for reducing the ore in a furnace.* 

Recently large masses and incrustations of crystalline oxyd have 
been taken from one of the large furnaces which are used to produce 
the zinc-white. The occurrence of such large and beautiful masses, 
as in this instance, is by no means frequent; almost all the specimens 
are slightly colored having an amber yellow and a greenish shade of 
color, which is probably due to the presence of iron or some other 
impurities. ‘The masses exhibit all phases of transition from an amor- 
phous white powder to translucency and the clear crystalline condition. 

Masses of oxyd occur in various conditions of aggregation, exhibit- 
ing a great variety of forms: sometimes in masses of delicate acicular 
crystals, beautifully arborescent; more frequently in globular mas- 


after being highly heated it was allowed to remain in the fire until cold. 
Seoonp Serres, Vol. XIII, No. 39.—May 1852. 53 


* About a year since Mr. Samuel Wetherill of the zine works in making some 
experiments upon the zine ore, found his crucible filled with long, white, silky crys- 
tals. Iam indebted to Mr. Richard Jones, the superintendent of the zine works for 
a mass of these crystals which he preserved with great care, and | find them to be 
pure zine oxyd; some of the crystals are over an inch in length, they are elastic, 
but very brittle, and much resemble glass threads, The crucible in which they were 
formed was closed with a luted cover; the ore was mixed with reducing agents and 
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ses and coatings with botryoidal surfaces which are drusy or covered 
with imperfectly formed crystals. Most of the forms observed indi- 
cate the furmation of the masses by gradual accretion and not as 
the result of percolation of fused material. But some of the speci- 
mens appear to have been so far fused as to flow down through crevi- 
ces in the furnaces. Some of these are hollow tubes of compuct vit- 
reous oxyd two inches in diameter, and four to eight inches in length, 
the inside being studded with small crystals. ‘These masses were 
tuken from a flue under the retert in which the mixture of ore and coal 
is heated ; a considerable quantity of fused ore had flowed down into 
this flue through cracks and fissures, and the oxyd was found investing 
portions of the surface of this ferruginous slag, which gave it the ap- 
pearance of having been fused, although it was undoubtedly formed 
from the zinc vapor issuing from the slag. The tubular masses of 
oxyd which seemed to have flowed down, may have lined cylindrical 
cavities in the slag, the specimens having been removed before | saw 
them; Lam unable to affirm positively upon this point, but that such 
was the case is indicated by other specimens. 

It will be observed that in all the cases of occurrence above cited, 
zinc vapor was slowly cooling under circumstances which prevented 
the presence of oxygen in large quantity, indicating that the crystals 
were formed by the slow oxydation of zinc vapor and not from dis- 
solved or fused oxyd. 

The blowpipe reactions with the the purest and cleanest crystals are 
all those of pure oxyd of zinc. The crystals | have under examina- 
tion, and I reserve for another occasion an account of their forms and 
angles.. 

Works of New Jersey Zine Co.,, Newark, March, 1852. 


3. On Carrollite, a new Cobalt Mineral; by Wm. L. Fazer, Metal- 
lurgist and Mining Engineer, (communicated for this Journal by Prof. 
James C. Boorn.)*—Having received through Prof. Booth a cobalt ore 
from Finksburg, Carroll Co., Maryland, which seems to differ essen- 
tially from any known mineral, | subjected it to a careful examination, 
the results of which are given below. It vccurs ina vein of copper 
pyrites, and is accompanied by erubescite, a few points of which ex- 
hibited the regular octahedron. 

Although crystalline and homogeneous, no distinct crystals were 
observed; and the apparent rhombic cleavage was too indistinct to 
allow of a definite determination. The hardness is 55; specific 
gravity =458. Lustre metallic, tarnished in some pieces, probably 
from the presence of magnetic pyrites. Color tin-white, inclining to 
steel-gray. Streak iron-black. Fracture uneven; sub-conchoidal in 
small fragments. Brittle. 

Before the blowpipe on charcoal it emits a strong odor of sulphurous 
acid (and arsenic), intumesces, and melts to a white, brittle and mag- 
netic globule. With borax, soda and microsmic salt it shows the usual 
reactions of cobalt and copper. 


* This communication was received at too late an hour to be inserted as an 
article. 
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The chemical composition is as follows : 
Quantity of sulphur required 


fur the metals. Forming: 
Insoluble (silica), 2:145 
Sulphur, 27 039 
Cobalt, 28°502 16-001 CoS 44:503 
Nickel, 1-500 
Copper, 32:°988 §:328 Cu2S 41°316 
Iron, 5311 FeS 8346 
Arsenic, 1815 
99-300 27°364 


Another determination of nickel and cobalt by Mr. J. Hewston, as- 
sistant in Prof. Booth’s laboratory gave very nearly the same numbers, 

The analysis evidently proves that, if the iron replaces cobalt, then 
Cuz is isomorphic with Co and Fe, because there are more than two 
equivs. of (Co, Fe)S combined with Cu2S ; but that if the FeS be re- 
jected as a mere admixture, then precisely 2 eq. of CoS are united to 
l eq. of Cu2S, and the isomorphism of Co and Cuz is not proved 
thereby. In order to ascertain whether the FeS was chemically com- 
bined with the sulphides of cobalt and copper, a weighed quanti'y of 
the mineral, reduced to a fine powder, was subjected to the action ofa 
magnet, by which means 8°769 pr. ct. were separated by repeating the 
extraction by the magnet four times. The close agreement of this 
number with that obtained by analysis, 8'346, as the per-centage of 
sulphide of iron, shows the latter to exist in the mineral only as a me- 
chanical compound ; and the substance separated by the magnet being 
soluble in HCI, while the remaining powder is totally insoluble, the 
sulphide of iron can only be magnetic pyrites. 

As in all cases where arsenic replaces sulphur, such as mispickel, or 
cobalt glance, one eq. of arsenic (As=75), seems to replace two of 
sulphur (S16); and as there is not a sufficient quantity of the latter 
to form RSe2 wih any one of the metals; the arsenic must owe ts 
presence to the foreign admixture of a mineral Ra As; and since the 
quantity of nickel found by analysis happens to satisfy the formula 
Ni2 As, and it is immaterial, from the close agreement of their equiva- 
lents, whether the arsenic be combined with nickel or cobalt, the nickel 
was thus disposed of in the calculation. ‘The true formula of the 
compound is therefore 2CoS+Cu2 8. 

‘The substance subjected to analysis consists therefore of a new min- 
eral, which | shall call Carrod/ite,* with foreign admixtures of about 
8:5 pr. ct. of magnetic pyrites, and 3°3 pr. ct. of copper nickel, with 2 
pr. ct. of quaritzuse gangue ; carrollite consists of— 

Calculated from the formula 


By analysis. 2Cos+Cu- 8, 


Sulphur, . 28°355 28.077 
Cobalt, 33°256 34:050 
Copper, . . 38°389 37873 

100-000 100-000 


* The name is given in memory of the locality whence it was obtained, as well 
as of a name cherished by every American. 


| 
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4. Description of two New Minerals and a New Earth; by Davin 
TD. Owen, M.D., (Jour. Acad. Nat. Sci. Phil., vol. ii, Part. 11, 1852.— 
(1.) Thalite-—While examining, in the summer of 1848, the North 
shore of Lake Superior, situated in Minnesota, between Pigeon Point 
and Fond du Lac, particularly in the vicinity of Baptism River, | ob- 
served a peculiar, soft, green mineral diffused in the amygdaloidal 
traps. Though not in large masses, this mineral was so abundantly 
disseminated in some of these rocks that the least blow of the hammer 
indented the rock and left a whitish green mark from the easily crushed 
particles of the soft green mineral in question. 

In the winter of the same year I undertook a chemical analysis of 
the mineral, and repeated it on several! varieties in the year following. 

The result showed it to be essentially a hydrated silicate of magne- 
sia, and what appeared to be a new earth, intermediate in its properties 
between magnesia and manganese, 

The color of this mineral when pure is of a pale yellowish green; 
consistence and hardness about that of wax. Heated in a matrass it 
gives off water. Heated strongly alone in the forceps it whitens, but 
does not exfoliate ; tinges the outer flame slightly green. In thin splin- 
ters it fuses on the edges. With borax it dissolves with difficulty into 
a transparent bead, which has a greenish tinge when hot. With soda 
it dissolves but very partially and very slowly. Heated with nitrate of 
cobalt hardly any color is perceptible. Fused with four times its weight 
of carbonate of soda and potash ina platina vessel it gives a white 
enamel, tinged on the edges only of a light blue. Some specimens of 
this mineral effervesce distinetly with acids; but this is always from 
impurities. The pure varieties contain no carbonic acid. Specitic 
gravity 2°548. It has not been found crystallized. 

Treated with hydrochloric acid, chlorine is evolved, and the greater 
part of the constituents, except silica, dissolved. 

After the separation of the silica and the greater part of the magne- 
sia, there invariably remained a whitish mass, tinged slightly of a red- 
dish yellow or flesh color, which had a tendency to darken in the air; 
this amounted to 18 or 19 per cent. When this was dissolved in just 
sufficient hydrochloric acid to take it up, and afterwards boiled with 
excess of caustic potash, 4°6 per cent. of alumina separated, leaving 
about 13°5 of matter quite insoluble in that reagent; of this 15 per 
cent. was peroxyd of iron, and about 12 per cent. the new earth above 
alluded to, slightly contaminated with magnesia. 

The analysis of the mineral! is therefore as follows : 


Si x1 Fe New Earth Meg K Mn isi 


42 4°6 15 10-12 20°5 08 trace 18 

It was found exceedingly difficult to free this earth entirely from 
oxyd of iron and magnesia. I succeeded, however, in separating the 
iron by the following process, so that the solution no longer gave the 
reaction indicative of iron either with hydro-sulphuret of ammonia or 
ferro-prussiate of potash. The solution was e vaporated nearly to dry- 
ness, and while still hot a jet of water was thrown on it. By repeating 
this process several times the oxyd of iron was all precipitated, and 
could be separated by filtration, though the solution passed with ex- 
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treme slowness through the filter from the free state of the precipitated 
oxyd of iron. The magnesia was separated by two methods, either by 
dissolving the earth in hydrochloric acid, adding sal ammoniac and 
neutralizing with ammonia, or, by digesting the earth in water acidu- 
lated with a few drops of nitric acid. In consequence, however, of 
the new earth being slightly soluble in sal-ammoniac and in dilute nitric 
acid some loss is sustained by this method, and therefore it is not appli- 
cable to quantitative analysis. 

When thus separated this earth has the following properties and re- 
action with reagents. 

It dissolves readily either in hydrochloric or nitric acid, evolving 
chlorine from the former acid. The solution in hydrochloric acid, 
when concentrated, has a beautiful pea green color, and the salt crys- 
tallizes either of a slightly paler green or a light chrome yellow, de- 
pending on the degree of heat at which the evaporation is completed. 
The peculiar color of its salts together with the appearance of the 
residue left in the analytical process afier treating with caustic potash to 
separate the alumina was what first attracted my attention to this earth. 

The solution of the earth in dilute hydrochloric acid gives the fol- 
lowing reactions with reagents: 

Ammonia, a white, bulky precipitate, only sparingly soluble in sal- 
ammoniac. This is one of the characters which distinguish it from 
magnesia. Oxalate of ammonia, a white precipitate in neutral solu- 
tions: another distinction between it and magnesia. Oxalic acid, no 
precipitate until quiie neutralized by ammonia. Bi-carbonate of potash, 
white precipitate ; apparently slightly soluble in excess. Phosphate of 
soda and ammonia: the vesicular precipitate with this reagent is quite 
peculiar, and forms one of the marked characteristics of this earth. If 
the reagent be added without disturbing the fluid, a number of litle 
vesicles are formed, which remain distinct, as if each were enclosed in 
a delicate translucent membrane. Ferrocyanid of potash, a white 
precipitate, with a slight tinge of bluish green, which seemed to be 
independent of any remaining trace of oxyd of iron; perhaps in part 
due to the color of the reagent itself. EH ydrosulphuret of ammonia, a 
white precipitate. Succinate of ammonia, a white precipilate even in 
slightly acid solutions. Benzoate of ammonia, the same, with a tinge 
of yellow. Crystals of sulphate of potash inserted in the solution gave 
but a very slight precipitate, and that only after long standing. The 
precipitate of phosphate of soda is soluble only in a considerable por- 
tion of muriatic acid, and is not precipitated by boiling. 

When separated, and still slightly contaminated with magnesia, the 
earth has a pale flesh color, not unlike yttria. When freed from the 
magnesia it has more the appearance of powdered, dried albumen. 

The earth differs from alumina and glucina in being insoluble in 
caustic potash. From magnesia, in producing colored salis; in being 
only slightly soluble in ammoniacal salts; in the peculiar vesicular 
character of the precipitate with phosphate of soda; in being precipi- 
tated by oxelate of ammonia. From yttria it differs in not giving a 
precipitate with oxalic acid in slightly acid solutions; in being precipi- 
tated by succinate of ammonia, even before the solution is quite neu- 
tral, which prevents this reagent being applied to separate iron from it, 
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as is recommended by Berzelius for separating iron from oxyd of yttria. 
It differs from zirconium, in being soluble in nitric and muriatic acids, 
afier ignition. From cerium, in not turning of a brick red after igni- 
tion: and i in the color of its salts, which are not amethystine but shades 
of green and yellow, except the nitraie, which is almost colorless. ‘The 
nitrate crystallizes in prisms which seem to be right rhombic. Its salt, 
like the corresponding ones of magnesia, seem to be deliquescent. 

The mineral, from which this earth was extracted differs from tale, 
in the absence of any foliated structure; in not exfoliating before the 
blowpipe ; ; in giving off water in the matrass, which tale does not, being 
quite anhydrous, while this is a hydrated silicate. It contains 20 per 
cent. less silica than talc. 

Leaving out of account the earth in question, the chemical constitu- 
tion of this mineral comes nearest to saponite and soap stone. The 
specimens of saponite or soap stone analyzed by Klaproth, contain 3 to 
4 per cent. more silica; 4 to 5 per cent. more maguesia; 4 to 5 more 
alumina, and about the same quantity of water and oxyd of iron. 

The specimens of saponite from Brusksveden, analyzed by Svanberg, 
contain 8 to 9 per cent. more silica ; 22 per cent. more alumina, and 
10 per cent. less magnesia and 8 per cent. less water. 

From the green earth often disseminated in the lialian amygdaloids 
it differs essentially. Most of these contain a large per-centage of 
oxyd of iron and very little magnesia—2 to 6 percent. only. Several 
of the analyses of serpentine and marmolite indicate nearly the same 
amount of silica as in this mineral, but in them the magnesia is doubled. 

Some specimens yielded a fraction of one per cent. of copper, but 
this is an accidental impurity, like the adhering carbonate; the acid 
solution of the pure mineral gives with sulphure tted hydrogen a slight 
milkiness only from a small quantity of precipitated su ph ur, caused by 
the reduction of the small quantity of peroxyd of iron present. The 
green color of the mineral may probably be attributed to the presence 
of this peculiar earth which produce 8 green salts. 

In consequence of the difficulty in separating the traces of magnesia, 
without dissolving part of the « arth itself, | have not been able to ascer- 
tain the exact per-centage of the earth in the mineral, nor yet deter- 
mine its combining proportion. 

From the quantity of chlorine evolved during the solution of the 
mineral and the earth in hydrochloric acid, it appears that this earth 
must exist in at least two degrees of oxydation: the chlorine being dis- 
engaged, just as in the case of the solution of the higher oxyds of 
manganese* when treated with hydrochloric acid. 

If the small per-centage of alumina and oxyd of iron present be 
regarded as accidental, it is probable that the constitution of the mineral 
is: Two equivalents of bisilicate of magnesia and one equivalent of 
the peroxyd of the earth, with two equivalents of water; or, 

2Mg Si?+NE, Si+ 
Although most of the water is expelled by a heat below redness, still I 
thes it must be regarded as almost all combined; since the quantity 


* The mere trace oa manganese present in the aden will not account for the 
quantity of chlorine evoly ed. 
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obtained is very uniform, and is within a fraction of a per cent. of two 
equivalents, 

From the above I conclude that the earth contained in the mineral, 
which is nearly insoluble in sal-ammoniac, insoluble in caustic potash, 
and producing the above reaction with reagents, and green and yellow 
salis, must either be a new earth or else a modification of some known 
earth not previously noticed. 

The name Thalium is proposed for the base of this earth, Thalia for 
the earth itself, and Thalite for the mineral from whicli it is extracted. 

(2.) Kettle River Mineral, resembling Saponite.—\|u 1849 Ir. Shu- 
mard brought a soft, brittle, pale-green mineral, which was collected 
from the cavities of an amygdaloid three miles above Kettle River, in 
Minnesota, which has, when dried, much the appearance and consist- 
ence of this silicate of magnesia from Lake Superior. ‘This Kettle 
River mineral, when first collected, was as suft as butter, but hardened 
by exposure, 

I also made an analysis of this mineral, but found it to contain a 
much smaller quantity of magnesia, much larger per-cen'age of alu- 
mina, more silica, and none of this peculiar earth. The constituents 
are as follows: 

Matter insoluble in HCl, being 


( Silica, . 
silicates of alumina, magnesia and 


Alumina, with a trace of oxyd of iron, 20°0 
Magnesia, 


Comp’s’d of 


alkali, 85-2, Alkali and loss, . . 815 


This mineral does not agree exactly with the analysis of any mineral 
of which | have seen an analysis. It comes nearest in its composition 
to a variety of Phillipsite from Iceland, analyzed by Damour, except 
that magnesia replaces the lime in Phillipsite: and this mineral would 
therefore be a magnesian harmotome. 

It differs, too, in its degree of hardness, from Phillipsite, or lime 
harmotome. 

This magnesian harmotome from Minnesota deetrepitates before the 
blowpipe, and fuses to a nearly colorless blebby glass, with a faint 
tin 


e of yellow. 

he analysis of this mineral gives a slight excess which ought proba- 
bly to be deducted from the alumina, which being bulky was very diffi- 
cult to wash clean. 

It seemed to exist in the cells of the amygdaloids of Kettle River, in 
its nascent state, and could be spread with a knife, just like the saponite 
mentioned by Alger, who states that some of the miners of Brucksved 
tried to eat it as a substitute for butter. 

5. Hauslab’s Crystal-theory of our Globe.—The theory of M. Hans- 
lab* is opposed to the first principles of crystallogeny. For as crystalli- 
zation is an accretionary process, the process must begin from the cen- 


u 


* See this volume, p. 268. 


424 Scientific Intelligence. 


ter: and if the earth has on the contrary cooled from a state of fusion 
downward from the surface, a cooling crust commencing the operation, 
there are no possible conditions under which a simple crystal could be 
formed out of the whole globe, while a moving molten interior existed, 
The crystallization would go on variously in different parts of the outer 
surface, according to the nature of the ingredient which might be 
cooling. Great structural lines, or cleavage directions might be formed, 
and these would coincide with the lines of equal tension in the cooling 
crust, which again would depend on the isothermal lines of the epoch, 
these being coincident mainly with the magnetic isodynamic lines. 
But the structural character thus produced, would have in its nature 
little simitarity to the great octahedron of Hauslab, although there 
might be a similarity in some of the great lines of fracture and the ele- 
vations that have consequently originated. J. D. D. 


Ill. Borany anp Zootoey. 


1. Kunze: Supplemente der Riedgrdser (Carices) zu Chr. Schkuhr’s 
Monographie, &c. Lief. 5. Leipsic, 1851.—This fifih part of Kunze’s 
supplement to Schkulr’s Carices, issued about a year ago, shortly be- 
fore the lamented author’s death, has only now reached us. An index 
and title-page are furnished, numbered * Bande |, Erste Halfie ;” but 
we presume that the work is here closed, with 206 pages of letter- 
press and fifty plates. As Carex is a favorite genus with our botanists, 
we indicate, as we have formerly done, the species illustrated in the 
present fasciculus, which belong to the North American Flora. These 
are, Carex exilis of Dewey, figured from the specimens given in the 
first part of Dr. Sartwell’s excellent Carices Amer. Sept. Exsiccale. 
C. crus-corvi of Shuttleworth, forma orthoclados, from specimens 
gathered by Engelmann and Fendler. C. cristata of Schweinitz, 
from Geyer’s Illinois and Sartwell’s specimens. ‘The form figured has 
a more slender and lax spike than the typical plant, and is still less dis- 
tinguishable from C. lagopoidioides. C. festiva of Dewey, figured 
from Swedish specimens in the Herb. Normale of Fries, part 7, num- 
ber 82, and from Labrador specimens. C. aurea of Nuttall, admirably 
figured from Dr. Sartwell’s, No. 65. C. Geyeri of Boott, from Geyer’s 
Oregon collection, No. 332. C. Rugeliana of Kunze, and C. juncea 
of Willdenow (C. miser, Buckley, C. Rugeliana, Kunze in herb. Hook. 
in part.) Also, probably, C. levirostris of Fries (figured from Herd. 
Normale, part 6, No. 47) is to be enumerated as North American, as 
C. utriculata, Boot, is given as a synonym, although with a mark of 
doubt. Some corrections are given at the close, most of which have 
already beeu indicated in this Journal. A. G. 

2. Pritzel: Thesaurus Literature Botanica omnium gentium inde 
a rerum Botanicarum iniliis ad nostra usque tempora, quindecim mil- 
lia operum recensens. Leipsic. Brockhaus, 1851. pp. 547, 4t0o.—A 
very elaborate and faithful work, which has been several years in 
course of publication, but which was finished only at the close of the 
last year. ‘The letter-press is in double columns of small type, of 
which 350 pages are occupied by the titles of botanical books, or me- 
mvirs which have been separately issued; the remainder is occupied 
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with a systematic arrangement, the names of authors with abbreviated 
titles being classified according to subjects. A. G. 

3. Martius: Flora Brasiliensis ; fasc. x.—We stated on page 44 of 
this volume, that this valuable work was likely to go on, vow that the 
great Historia Palmarum is finished ; but we were not aware that a new 
part was just then issued; this fasc. x, bearing the date of Oct. 1, 1851. 
Jt contains the Brazilian Verbenacea, elaborated by Prof. J. C. Schauer, 
who worked up the same family for De Candolle’s Prodromus. ‘They 
occupy 138 pages, and are illustrated by 30 plates (folio), executed in 
the same superior style as those of the preceding paris. ‘There are 
besides four more of Martius’s Tabula Physiognomica, most beautiful 
illustrations of some of the richest tropical vegetation of the world. 

A. GRAY. 

4. Zoological Notes from the Correspondence of Prof. Acassiz, (ad- 
dressed to J. D. Dana, and dated Charleston, South Carolina, Jun. and 
Feb. 1852.) 

Genus Tiaropsis.—Several interesting Meduse have been already 
observed by me here, and among them, the entire metamorphosis and 
alternate generation of a new species of my genus Tieropsis. Here 
as well as at the North, | have found ‘liaropsis to be the free Medusa 
of a Campanularia. 

Infusoria the larval state of Intestinal Worms.—Although for want 
of time my investigations on intestinal worms have been limiied, | have 
arrived at one important result. You may remember a paper | read at 
the meeting at Cambridge in August, 1849, in which | showed that the 
embryo which is hatched from the egg of a Planaria, is a genuine 
Polygastric animaleule of the genus Paramecium, as now characterized 
by Ehrenberg. In Steenstrup’s work on alternate generation, you find 
that in the extraordinary succession of alternate generations ending 
with the production of Cercaria and its metamorphosis into Disfoma, a 
link was wanting,—the knowledge of the young hatched from the egy of 
Distoma. The deficiency | can now fill. lt is another Infusorium, a 
genuine Opalina. With such facts before us, there is no longer any 
doubt lefi respecting the character of all these Polygastrica: they are 
the earliest larval condition of worms. And since | have ascertained 
that the Vorticell are true Bryozoa, and Botanists claim the Anentera 
as Alga, there is not a single type of these microscopic beings left, 
which hereafier can be considered as a Class by tself in the Animal 
Kingdom. Under whatever name and whatever circumscription, it has 
appeared or may be retained to this day, the Class of Infusoria is now 
entirely dissolved, and of Ehrenberg’s remarkable investigations, the 
descriptive details alone can be available in future; the whole system- 
atic arrangement is gone. 

This result has another interesting bearing: for it shows the cor- 
rectness of Blanchard’s view respecting the Planarie—their close rela- 
tion to the Intestinal worms under the name of Trematoda. Indeed 
they belong to one and the same natural group. 

ls it not remarkabie that the two types of the Animal Kingdom long 
considered as the fundamental supporiers of the ‘heory of spontaneous 
generation should have finally been brought into so close corinection ; 
and that one of them—the Infusoria— should in the end turn out to be 
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the earliest larval condition of the other,—the Intestinal worms being the 
parents of the Infusoria ? 

Cuma, the young of Macroura.—With regard to the Crustacea called 
Cuma, | cannot say positively that this group must as a whole be sup- 
pressed. But I can state with confidence, that all the species of that 
genus which [ have had an opportunity to examine alive,—and | have 
watched three—are young of Palamon, Crangon and Hippolyte. They 
were actually hatched from the eggs of Crangon 7-spinosus, Palemon 
vulgaris, and Hippolyte aculeata. 1 have full memoranda upon this 
subject at Cambridge. The genus Nebalia includes in part at least, 
embryonic forms, one species of which | have observed here. 


IV. Astronomy. 


1. Denial of the supposed New Planet, (Gould’s Astr. Journal, No. 
36.)—Professor CHauiis has announce d that he has satisfied himself 
that the body seen by Gasparis, Dee. 8, 1851, and aang’ lo be a 
new planet, must have been Iapetus, one of the satellites of Saturn. 

2. Third Comet of 1851.—On the 22d October, 1851, Mr. Brorsen 
of the Senfienberg Observatory, discovered a telescopic comet in the 
constellation Canes Venatici. ‘The comet had at one period two tails 
apparently in the same line; one about 30’ in length very bright, 
turned from the sun, the other 8’ long, and turned towards the sun. 

The following parabolic elements of its orbit have been computed 
by Mr. J. Breen from the Vienna observation of Oct. 24, and the Cam- 
bridge observations of Nov. 4 and 15. 

Perihelion passage, 1851, Sept. 30-805968 Gr. m. s. t. 


Longitude of perihelion, ‘ 338° 45’ Eqx. 
* node, 44 28 49 -8 § Jan. 1. 

Inclination, . ‘ 74 0 39 

Log. perihelion distance, 9-1493178 


VY. Avrora BorEAtis. 


Great Aurora Borcalis of February 19th, 1852; by Professor 
D. Otmstep, of Yale College.*—Alihough full and elaborate deserip- 
tions of cases of the aurora borealis, have been so ofien recited as to 
render it unnecessary, perhaps, to multiply them further, yet concise 
and systematic memoranda of great auroras wil! still be valuable, for 
the purpose of comparing the phenomena as seen in different places. 
In accordance with these views, I will offer the following brief notice 
of the magnificent aurora borealis which occurred on the night of Feb- 
ruary 19th, 1852, as seen at Yale College. 

This grand display seemed to have been in a course of preparation 
for several days previous. As early as the morning of the 15th, 
streamers were seen in the north about day-break. On the evening 
of the 16th, a northern light was observed, accompanied by a few 
streamers. The 17th was cloudy and snowy. Wednesday morning, 


* This paper was received too late to appear as an article in the earlier part of 
this number.—Ebs. 
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the 18th, I was awaked at 4 o’clock by a light shining into my cham- 
ber, which opens to the northwest. On looking out at the window, 
saw a dense smoky cloud in the west, waves from the norih very 
grand, all flashing towards the pole of the dipping-needle. Examined 
the southern sky and found an ill-formed corona around the magnetic 
pole—arches in the norih ragged and serpentine—vapor milky with a 
slight tinge of red. At 4h. 30m., dark segment in the north 15° high, 
but gradually sank, and about day-break (Sh. 30m.) it reached the hori- 
zon. Undulations faintly visible in the north as late as Sh. 50m. No 
shooting stars seen. In the aflernoon, sky very clear at sunset—air 
keen at 19° Fah., traces of aurora in the north before the end of twi- 
light. At 8h. 12m., dusky segment in the north, with very bright but 
transient streamers, shooting up from very near the horizon across the 
dark segment. 

Grand display of the 19th.—At 7h. dark segment skirting the north- 
ern horizon, having on the margin a silvery band with a serpentine 
outline. Shortly afier 7, streamers began to shoot upward from this 
segment, having that peculiar horizontal movement from east to west, 
which properly constitutes the “ merry dancers.” 

7h. Sm. Streamers very numerous, but remarkably thin—large crim- 
son columns forming on the east and west, which, together with the 
multitude of streamers, rush to the pole of the dipping-needle and 
furm around it an ill-defined corona. Luminous vapor flows on be- 
yond, far to the south, reaching at the meridian to within 25° of the 
southern horizon. Southern boundary of the luminous portion of the 
heavens not a regular arch but an elliptical curve, being drawn inwards 
on the east and west. Sky below it of a dark slaty or indigo hue. 

7h. 30m. Hlumination fading away in the south, but a milky vapor 
overspreads the northern sky, which lasts until 10 o’clock. 

10h. Numerous streamers or fragments of streamers, in wavy hori- 
zontal bands, one above another with vacant spaces between them. 
The paris of streamers present the form of perpendicular stria, com- 
posing together the long wavy bands. 

10h. 5m. Flashes begin on the west on the southern margin of the 
auroral iilumination. Course upward. 

10h. 10m. Flashes begin on the east, and soon after overspread all 
the northern sky. Crimson columns rise towards the pole of the dip- 
ping-needle and form a semi-corona on the northeastern side of the pole. 

lih. New corona formed. 

11h. 30m. Flashes all round the corona. Very magnificent. On 
the west where the flashes come near the southern boundary of the illu- 
minated portion of the sky, they resemble thin spray driven before the 
wind in a gale. 

11h. 50m. Corona still remains but is not perfect. 

12h. 12m. Aurora declining, but flashes, upward, still continue. 

th. Dark segment in the north 120°, emitting from the upper mar- 
gin very grand flashes, especially on the west where they resemble a 
vast conflagration. ‘The segment gradually subsided, umil day-break, 
when streamers continued to shoot up from the line of the horizon. 

The night was very cold. Thermometer at 12 o’clock 7°, at sun- 


rise 


428 Scientific Intelligence. 


From several obliging correspondents | have received descriptions of 
this remarkable aurora, as witnessed in different parts of our country ; 
and | learn from the public papers that it was scen also in Europe, 
but of its appearance there | have received no particulars. 

At Machius, in Maine, as I learn from Mr. W. J. Maltby, the exhibi- 
tion was exceedingly magnificent, beginning, as here, about 7 o’clock, 
and passing through a similar succession of phenomena. ‘The hori- 
zontal bands of broken streamers, “ at first one, then two, and finally 
three” arranged one above the other across the northern sky was noted 
there as well as here; and the undulations or upward flashes were 
described as equally grand, and in some cases presented a like appear- 
ance of mists driven befure a gale of wind. ‘ At eleven (says Mr. M.) 
the sky was all covered with pale shooting fires on all sides of the 
zenith.” ‘These flashes around the corona were observed by me not 
long after 11. ‘To other observers at a later period there was an appear- 
ance of shooting stars. \t was so represented in the account of the 
phenomena published in the Springfield (Mass.) Republican. My 
friend, Professor Dewey, of Rochester University, was so kind as to 
direct my attention to this statement, which he rightly judged would 
have a peculiar interest for me, as bearing on the question of the sup- 
posed similar origin of the aurora borealis and meteoric showers. | 
therefore addressed a letter to the ediior of the Republican, but learned 
that the assertion was made on the authority of one of the hands of the 
office, whose character for veracity might be relied on, yet his want of 
experience in observations of this kind would hardiy entitle his testi- 
mony to entire confidence unless corroburated by others. ‘The account 
given by the young man was, that “about 3 o’clock in the morning, 
the corona S. and E. of the zenith, shot forth fine meteors.” = Professor 
Dewey himself also reports a witness, a member of the Junior Class of 
the University of Rochester, “a careful, discriminating, and compe- 
tent observer,” whose testimony is as follows: “ He was walking with 
a friend afier midnight, in a northerly direction. His companion asked 
him if he saw that shooting star passing northwards? He replied in 
the affirmative, having his eyes directed upwards, and the meteor hav- 
ing passed 20° north of the zenith. On turning to the south aguin, 
they saw a number of meteors shoot off from the circumference of the 
corona, some suuth, some west, some north, and in all directions. 
They appeared in succession, a minute or two apart. He is familiar 
with the flashes of light seen at times during the aurora, and says the 
meteors had no resemblance to it. ‘They appeared as bodies or masses 
shot off from the corona, and had trains afier them, though they were 
not very bright, the auroral light itself being too intense to permit them 
to appear as bright as in the dark. The number seen in fifteen or 
twenly minutes was ten or twelve. Next morning, a plain uneducated 
man asked him if he saw the meteors at 3 or afier 3 o'clock, and re- 
marked that there were a great many, and that the show was very 
splendid.—The place of observation was Wyoming, 20 or 30 miles 
southwest of Rochester. 

| regret to say that at the periods when these meteors were observed, 
I was in a situation that would have prevented my seeing them had 
they been visible at this place. At Rushford, in western New York, 
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as I learn by an obliging communication from Ira Sayles, Esq., Pre- 
ceptor of Rushford Academy, the appearances of the aurora were 
equally remarkable and splendid as those already described, commen- 
cing, as elsewhere, at 7 o'clock. At some of the telegraph stations, 
the wires were strikingly affected during the presence of the aurora ; 
but | have not been able to obtain any very precise statements of the 
facts. 

[ have received from my friend, the Rev. Sylvester Cowles, of 
Olean, N. Y., the following statement respecting the foregoing aurora 
as observed by him, which | think ought not to be withheld from’ 
the public, although possibly the peculiar appearances which he de- 
scribes may be thought to have arisen from a mass of fog illuminated 
by an aurora behind it. ‘Yet it is difficult to account for the apparent 
emission of sparks or scintillations on any such supposition. Mr. 
Cowles remarks :— 

‘| state the facts as they appeared at Olean, Cattaraugus Co., N. Y., 
in reference to the aurora borealis of the 19th of February last. As 
the sun set, the atmosphere was perfectly clear. 1 was returning with 
my wife from out of town, and was about three miles east of our vil- 
lage at half past six, or twenty-five minutes of seven, (as | judge from 


the time | arrived at home) when my attention was attracted by a white 
pillar (cloud in appearance) I should judge two feet square at the base, 
and six feet high, near a dry pine tree,* say sixty feet from the ground. 
Ata short distance west of it, was another small spar-like cloud of 
similar appearance. In seeing them so near the earth I| instantly 
direcied the attention of Mrs. C. to them, and immediately, as we 
looked, auroral light began to beam out of them. We were riding 
due west, and as there was nothing in the appearance of a cloud, or 
vapor in the west or northwest, | turned and looked east, and saw auro- 
ral vapor coming from the east to the west across the valley in which 
we were. It was very remarkable to us in consequence of its being so 
near the earth. When it came against us, apparently not over thirty 
rods from us, it was about half the length of several pine trees which 
stood in the field, from the ground. There were several of these trees, 
some were on this side of it, and others were just beyond it, which we 
could distinctly see, and upon which we remarked at the time. There 
were no streamers proceeding from it, but a curtain of auroral light 
slowly passing across the valley, at the distance above stated from the 
earth. lis course was due west, but at the same time receding to the 
north. It must have been ten minutes from the time we first noticed 
it, before it seemed to strike the hill on the west side of the valley. 
From the base of this sheet, or curtain of light, the most beautiful, 
brilliant appearance was seen. Masses of auroral light, like off-shoots 
from a sky-rocket, would fall towards the earth, scattering itself in the 
air, the largest particles of which would not disappear ull they were 


* I state the phenomena just as it appeared to us. The pillar and the cloud 
both scattered off in the auroral sheet of light as they passed westward. It was 
beautiful to see them sifting off as it were, till no appearance of cloud or pillar 
were left, 
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within a few feet, say eight or ten, of the earth.* It was the most 
splendid sight | ever beheld. When the sheet, in its progress westward 
passed over a mill-pond, it was greatly agitated, spread around con- 
siderably, with an infinite number of auroral sparks, like electricity, 
though of the auroral color, illuminating quite a section of the aimo- 
sphere. I supposed at the time, it was the effect of the exhalations 
from the pond, which was not frozen over. Afier it seemed to strike 
the western hill it condensed, and appeared so much like fog Mrs. C. 
said it was fog, but upon being reminded it was too early in the evening 
for fog, and also pointing her to stars which could be seen through ut, 
she relinquished the idea.t We now came to the woods through which 
I drove rapidly, nearly one mile and an half, and when we came out it 
had filled the horizon at the north with the red light which was seen 
every where.” 


2. Aurora Borealis of February 19, 1852; by Prof. D. Kirxwoop, 
(from a letter to the editors, dated Delaware College.)—Incomparab!y 
the grandest auroral display | have ever seen has been observed here 
this evening. My attention was first called to the phenomena about 
20 minutes before 10 o’clock. An unusually heavy auroral cloud ex- 
tended across the northern horizon, the dark segment rising in the cen- 
ter to an elevation of about 20°. Streamers of extraordinary brillianey 
darted frequently almost to the zenith, and sometimes even beyond it. 
Flashes, or rather waves of lambent light, having an almost flame-like 
appearance, incessantly succeeded each other in all the northern hem- 
isphere, from the horizon towards the zenith. At 10h. 5m. a column 
of light from 3° to 4° broad, and having a reddish tinge, shot up from 
the northwest, passed precisely over Mars, and kept its position about 
half a minute. If this was elsewhere ubserved it might enable us to 
determine the elevation of the meteor. Perhaps it may be worthy of 
remark thata greenish tinge was observed in several luminous spots 
which broke out from time to time in the auroral cloud. 

As I write this hasty note the aurora is gradually fading. The un- 
dulations, however, are still distinctly visible. 

Friday morning.—lI have just been informed that the streamers had 
not disappeared at 3 o'clock this morning. 


VI. MisceLLANEous INTELLIGENCE. 


1. Zine Oxyd as a Pigment.—This branch of industry has already 
arrived at much importance in this country through the action of the New 
Jersey Zinc company, whose works are dependent on the red zine ore and 
Franklinite so long known to mineralogists. The products of this manu- 
facture are chiefly two, the white oxyd, dry or ground in oil, and of seve- 
ral grades of quality, and the colored pigments formed mainly by grind- 
ing the raw ore. The zinc white is made in large oven-shaped retorts 


* T remarked at the time to Mrs. C. that it was like the stars, or meteors, though 
of different color, which fell so plentifully a few years since. 

+ The stars were seen through the upper edge, or section of the vapor, while the 
dark appearance of the hill was distinctly seen through the lower part of it. 
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of brick, around which the heat of an anthracite fire is conducted both 
above and below. ‘These ovens are very low but of large superficial 
area. A wide pipe of sheet iron connecis each with a very large hori- 
zontal tube in which a current of air is kept moving by the revolution 
of a fun-wheel. ‘This current flows first through the retorts, furnish- 
ing air to burn the zinc and means of transportation to the oxyd formed, 
which is delivered by the current in large cooling chambers. ‘The 
charge in the ovens is one thousand pounds of crushed red zinc and 
Franklinite mixed with its own bulk of the dust of anthracite coal. The 
heat is raised to full redness and so managed as to be hottest on the 
upper surface of the charge. Reduction of the zine is probably 
effected by the action of the hot carbon, but the metal is immediately 
burned by the atmospheric oxygen drawa in by the mechanical action 
of the blower before named. All the volatile products of this chemi- 
cal action are drawn through the large tubes and partly delivered into 
capacious sacks of closely woven muslin suspended in well ventilated 
apartments. The heat retained by the oxyd is not sufficient to scorch 
the muslin. From the proper openings in the sacks the material is 
collected in casks. In the retorts the residue consists of undecom- 
posed Franklinite and of metallic iron mingled with unchanged car- 
bon. When the best results are obtained the ore yields half its weight 
of oxyd. This oxyd is never quite pure, as a small quantity of dust 
and foreign materials are drawn in with the current of air. Dissolved 
in acetic acid this residue remains on the filter and perfectly pure car- 
bonate of zine may be precipitated from the acetate. Chemists will 
regard this as an important means of procuring chemically pure zine. 

It is curious that the carbonate of zine obtained by precipitation 
when mingled with oil has no “ body,” or does not cover the surface 
on which it is laid, while the anhydrous oxyd obtained in the furnace 
process covers very well. Water added even in small quantity to the 
zinc oxyd ground in oil, will cause the whole mass to solidify. The 
greater cheapness of zinc oxyd, its freedom from poisonous quality, 
and the fact that sulphuretted hydrogen does not discolor it, are causes 
which must lead to the general use of this material in place of lead. 
The New Jersey Zinc Co. are at present manufacturing about 5000 
pounds of zine oxyd daily, from 18 furnaces or retorts, only one half 
of which are usually in operation at the same time, The colored 
paints formed by grinding the crude ore, are sold at very cheap rates 
and found to possess remarkable power te prevent the oxydation of 
metallie iron. 

2. Thoughts on Telegraphic Communications Twenty years ago; 
(communicated for this Journal by Mr. D. A. Wetts.)—In 1833, Hon. 
John Pickering, since deceased, by request of the Boston Marine So- 
ciety, delivered a lecture on the subject of ** Telegraphic Language,” 
tracing the art from the first communications made by torches at the 
siege of Troy, until the date of the address. In conclusion he makes 
the following curious reflections and suggestions, which all must ac- 
knowledge to border very closely upon the prophetic :— 

But the application of the art to other subjects will naturally follow 
the progress of those rapid improvements which are believed to be 
characteristics of the present age. If, for instance, we take the case 
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of commercial affairs in general, we know what a change has taken 
place in the transmission of intelligence relating to business within a 
few years past; and it would seem too, as if every new impulse in 
business rendered it necessary to add new energy to our means of 
communication. Is it too much to suppose that the demands of busi- 
ness may befure a long time lead to the establishment of telegraphic 
communications* between our principal cities? ‘Twelve years ayo it 
was stated in the French papers, that three thousand messages could 
be conveyed in one day froin Paris to any extremity of France, and 
that answers could be received to them. Even since | have been pre- 
paring to meet you at this time, the question has been agitated as to the 
practicability of a telegraphic line for purposes of business between 
the great seat of one of our northern manufactures and this city. And 
why may we not look forward to the time, when there shal! be such a 
communication between this city and New York, Philadelphia and 
Washington? I dare not presume to predict such an event for some 
time to come; and yet when we daily witness the extraordinary re- 
sources of this growing country—when we observe the wonderful 
results of an active and intelligent population incessantly occupied in 
developing their powers and resources—and stimulated by the circum- 
stances in which they are placed, to greater and more intense exertion 
than the same number of people have probably ever been,—when we 
see too, that all ordinary calculations founded upon the precedents of 
other nations, fall short of what is here actually accomplished—when 
we witness all this, we cannot believe that it is being tvo sanguine to 
expect the application of the telegraph to a vastly greater extent than 
we have yet seen. Will it be said that the demands of business will 
never be such as to warrant the adoption of it, for instance between 
this city and New York? For want of practical knowledge | dare not 
affirm that this will very soon be the case; and yet if there are now 
essential advaniages to business in obtaining intelligence from New York 
in two days or less or at the rate of eight or ten niles an hour, any man 
can perceive that there may be a proportionate benefit, when we can 
transmit the same information for that distance by telegraph at the rate 
of four miles in a minute or in the space of a single hour from New 
York to Buston. Let us take, as an example by way of illustrating 
this view of the subject, the case of the great questions now agitated at 
Washington and in which the welfare of the country is so essentially 
invoived, might it not prove to be of vital importance to thousands of 
our men of business in this quarter of the Union, whether friendly or 
adverse to the tariff, to be able to know the decision of the government 
at Washington, in two hours and a quarter afier that decision was made? 
Why do we aunually see such extraordinary efforts made, to transmit 
the message of the Chief Magistrate, and other state papers and public 
acts of government through all parts of the country? When therefore 
we find by actual experience that this rapid mode of communication is 
deemed necessary to the wants of an active community, who will ven- 
ture to set bounds to its application? We can in imagination suppose 


* Mr. Pickering here refers to the old form of telegraph by which intelligence is 
communicated from station to station by means of signals, 
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it to be extended on our coast from one end of the continent to the 
other; and if any people shall ever carry it from our Atlantic shores 
across the continent to the coast of the Pacific ocean, | feel the strongest 
conviction, that it will be accomplished by our countrymen ; when we 
may obtain intelligence from China in as short a time as it now reaches 
us from Europe. 

3. Halos and Parhelia; by C. M. Tracy, (communicated for this 
Journal.) —On Sunday, Feb. 22, 1852, at about 11h. 40m. a. M., a light 
fall of snow which had continued through the forenoun, cleared almost 
wholly away; and the sun, being near the meridian, appeared encir- 
cled with a clearly defined halo, which showed strong prismatic colors. 
The estimated diameter of it was 60°. ‘Touching it at its lower side, 

id vertically below the sun, was an arc of a rather smaller circle, col- 
ored like the other, and exterior to it. ‘This arc was perfect some 15° 
each way from the point of contact, at which point the breadth seemed 
to exceed that of both circles together, as if an ill-defined parhelion 
were placed there; and this spot was rather brighter than the rest of 
the arch. Passing through the sun, and intersecting the first circle on 
each side, was a broad and beautiful halo of white light, perfect through- 
out, and of magnificent dimensions. A rather rude measurement gave 
120° as its diameter, which appeared to be a close approximation. Taking 
the sun’s altitude into account, it will be seen that this brought its north- 
ern limb much beyond the zenith, so that, at first sight, it seemed nearly 
parallel to the plane of the horizon. Near the points of intersection of 
the two circles, but exterior to both, were two distinct parhelia, of 
which the eastern was mucl,more deeply colored, the other being partly 
hidden by a cloud. 1 carefully noticed this position of these, as it 
seemed unusual for them to stand elsewhere than at the points of inter- 
section, but as to the fact, | am quite sure. Much of the atmosphere 
was clear at the time, and the northern sky was nearly free from clouds. 

I did not see the commencement of this phenomenon, but the clouds 
must have hidden it till nearly the time mentioned. It then began to 
fade, and before 12 m., had wholly vanished, and did not reappear ; so 
that its duratioh cannot have exceeded half an hour. 

Lynn, Mass., March 4, 1852. 

4. On Fish destroyed by Sulphuretted Hydrogen in the Bay of 
Callao; by Dr. J. L. Burtt, U.S. N., (Proc. Acad. Nat. Sci. Philad., 
vi, 1.)—One occurrence always excited much interest, whenever there 
was an evolution of sulpho-hydric acid gas (a frequent occurrence) 
from the bottom of the Bay of Callao. The first premonition of what 
was to produce a remarkable destruction among fish, was the discol- 
oration of the water of the bay, from a marine green to a dirty milk- 
white hue, followed by a decided odor of the gas; so much of it being 
present on many occasions as directly to blacken a clean piece of 
silver, and to blacken paint work in a few hours. 

The fish, during this evolution, rose in vast numbers from the bot- 
tom; and after struggling for some time in convulsions upon the sur- 
face, died. 

| was particularly struck by this fact, that all of them during the 
time that they were under its influence, acted in precisely the same 
manner. The first thing noticeable with regard to its effect upon 
Seconp Serigs, Vol. XIII, No. 39.—May, 1852. 55 
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them, was that on coming near the surface, they seemed to have much 
difficulty in remaining below it at all. They then rose completely to 
the surface, struggling vainly to dive beneath. This was followed by 
violent springing and darting in various directions—evidentiy without 
contro! of direction—for they moved sideways, or upon the back, and 
sometimes tail first, with great velocity. Afier a little time their mo- 
tion became circular, and upon the back, the circle of gyration con- 
stantly diminishing, and the rapidity of the motion as constantly in- 
creasing, until there was a sudden cessation of all motion. The head 
then floated above the surface, the body being in a perpendicular posi- 
tion. A few convulsive movements shortly followed, and they were dead. 

I have watched thousands of them so dying ; and in ev ery instance 
such was the mode of death. Having taken them at the moment of 
death and immediately afier,a rude examination showed in all the 
same appearance. ‘The intestines and brain were gorged with blood, 
much darker than natural. The gills were almost black, and the air- 

ladder ruptured. 

5. Remarks on the Climate of San Francisco; by Dr. H. Ginsons, 
(from the California Christian Advocate.)—Since the first of Decem- 
ber, 1850, | have kept a record of observations on the weather in this 
city, of which | propose to give a summary, for the especia! benefit of 
distant enquirers. lt may be well! to observe, that while the climate of 
the western coast of North America possesses some peculiar features, 
that of San Francisco and the immediate vicinity, differs from every 
other place on the coast, and is, in some respects, the most extraordi- 
nary climate in the world. ‘This is owing to the peculiar position of 
the city, having the ocean on one side, and on the other a vast bay ex- 
tended north and south near a hundred miles, and separated from the 
ocean by a mountain wall, except at the break where the city is loca- 
ted, and where the bay communicates with the sea by a narrow strait. 
On the coast, a trade wind from the northwest blows almost constantly, 
in the summer season especially, and a strong ocean current flows in 
the same direction. 

The thermometrical observations forming the basis of the following 
summary, were made three times a day, viz. :—about sunrise, which 
is the coldest period ; at noon, or after, being the warmest period ; and 
at eleven in the evening. In computing the mean temperature for the 
month, | have used two observations only, the extremes at sunrise and 
at mid-day ; experience having shown that the mean thus calculated is 
very nearly the true temperature for the twenty-four hours. 

In the Atlantic States, the warmest period of the day in winter is 
from one to two o’clock, and in summer from two to three. In San 
Francisco the same rule holds in winter but not in summer; for the 
sea breeze, which springs up about noon, or soon afier, instantly de- 
presses the temperature, so that the warmest time of the day from May 
to August inclusive, is an hour or two earlier than in winter. 

From the want of proper care in the location of the thermometer, 
many of the observations which are thrown into print lose much of 
their value. The greatest error is commonly at mid-day, when the in- 
strument is exposed to reflection from bui ldings and other objects on 
which the sun is shining. Every such object acts asa mirror, and 
tends to elevate the column of mercury above the proper mark for the 


Miscellaneous Intelligence. 435 


air. ‘The thermometer should therefore be excluded, not only from 
the direct, but also from the reflected heat of the sun, and it should at 
the same time be exposed to a free circulation of air; hence to obtain 
a proper location is ofien very difficult. The figures in my observa- 
tions will be found lower, in many instances, than those obtained by 
other observers, in consequence of the care exercised in this respect. 
In making the morning observation, I use a self-registering thermome- 
ter, which is certain to give the minimum temperature. 

The table, which | will now present, gives the mean for each month 
at or before sunrise, when it is the coldest, at or afier noon, when 
it is warmest, and at eleven in the evening; the mean temperature 
of the month, computed from two daily observations; also the warm- 
est and the coldest mornings in each month, and the warmest and cold- 
est days at noon, with the range of the thermometer. It embraces a 
period of fourteen months—from December, 1850, to January, 1852, 
inclusive. 


5 

December, 1850, ....... 13°29 5413 45°39 48°71 | 98 | 54 | 38 | 64! 36 
1168 5694 4490 49°31 30) 56 50 | 64! 34 
February, 41°97 60°03 43°64 51°00) 88 | 62 | 55) 71 38 
1400 6368 4484 5384, 34 | 50 53 74) 40 
18-20 6727 4980 57°73 42 56 | 57 | 84 | 42 
a 1958 64382 5042 55°95 45 | 54 | 57 | Ti | 26 
5090 6673 5180 5881 49 56 60 78 | 29 
5150 6432 52°10 5791 47 | 54 | 60 | 73 | 26 
August 5497 6945 5606 6221 560) 66 | 638 | 82. 32 
September, ........000- 53 6927 5420 61°62 50 | 68 | 64 75 | 25 
13386 7042 5545 61°89 47 60 60 83 36 
18°93 63°60 51°90 5626 41 | 57 | 52 | 72 | 382 
1610 5655 4826 51°32 85 58 51 61 26 
56°97 49°39 5079 35 | 52 | 50 64 29 
Year, cece 1876 6438 5028 5657 30 66 50 54 


‘The average yearly temperature at Philadelphia is 51:50. Two de- 
grees south of Philadelphia, in the latitude of San Francisco, it is near 
54. It follows that the yearly temperature, at this point of the Pacific 
coast, is not much higher than on the Atiantic border. ‘The vicinity of 
the Golden Gate is much colder in summer than any other point on 
the Pacific coast, south of the Columbia River; owing to the almost 
incessant sea breezes, induced by the geographical features of the re- 
gion round about. 

The most striking peculiarity of the climate of San Francisco is its 
uniform temperature. There are no extremes of heat or cold. The 
warmest day in the year was the 28th of April, when the mercury 
reached 84: next to this was the 19th of October, 88. On the 18th 
of August it was 82, but this was the only day in the three summer 
months when it rose above 79! The thermometer was at or above 80 
only on nine days in the year, six of which were in October. At Phil- 
ade!phia it reaches this point on from sixty to eighty days in the year. 

Only once in the year did the mercury sink to the freezing point, 
and it was below 40 only on twenty-five mornings. At Philadelphia it 
falls to the freezing point, or lower, about 100 times in the year. 
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The coldest day in the year, at noon, was 50. This is about equal 
to the warmest weather in the three winter months at Philadelphia. 
There, the monihs of January and February sometimes pass without 
one day as warm as this. 

The warmest month in the year, at sunrise, was August; then Sep- 
tember; then October. July, which is decidedly the hottest month in 
most other climates, was the fourth on the list, being considerably 
colder than October. 

The warmest month at noon-day was October; then August, Sep- 
tember, April and June, in the order named. July comes in with May, 
being the sixth on the list, and only a trifle warmer at noon-day than 
March and November. 

At ll p.m. August was the warmest, and next comes October and 
September, before July, which is but a trifle warmer at this hour than 
November. November was warmer in the evening than June. 

The lowest temperature in the year being 30, and the highest 84, it 
follows that the range of the thermometer was 54. On the Atlantic 
border, in the same lutitude the range is nearly 100. At Philadelphia 
the greatest cold is 10 below zero, and the greatest heat 94; makinga 
range of 104. At San Francisco, in December, 1850, the thermome- 
ter was one morning as low as 28 degrees, and did not rise above 38, at 
noon, so that ice remained in the shade all day. This was regarded as 
an extraordinary degree of cold. Upto the present date, February 25, 
1852, the extreme cold of the winter has been 35, and it is probable 
that the coldest weather is past. 

January is the coldest month of the year in the Atlantic states, and 
February a trifle warmer. The same is true of San Francisco, judg- 
ing from the past year. The temperature of January, at Philadelphia, 
is about 304, and of July, the warmest month, 734; difference 43 de- 
grees. The difference between January and August, the coldest and 
warmest months at San Francisco, was not quite 13 degrees. 

For facility of comparison, I insert the mean temperature for a se- 
ries of years of the several months at Philadelphia ;—January 303, 
February 313, March 40, April 50, May 604, June 69, July 733, Au- 
gust 714, September 64, October 53, November 424, December 33}. 
By observing that one degree of latitude makes about one degree of 
difference in temperature in the Atlantic States, the reader may cusily 
compute from these data, the mean temperature at any given place. 
For example, if the place be two degrees north of Philadelphia, vou 
will find its mean temperature by deducting two from the temperature 
at Philadelphia; if south by adding. 

The coldest month in 1851, at San Francisco, (viz. January) was 
nine degrees warmer than the average of the coldest month at Phila- 
delphia: while August, the warmest month at San Francisco, was 
eleven degrees colder than the average of July, the warmest month a: 
Philadelphia. 

At San Francisco, the temperature falls more rapid!y in the 9 
noon and evening than in the Atlantic States, but less rapidly during 
the night. From 11 P.M. to sunrise, the mercury at Philadelphia falls 
four or five degrees on the average, while at San Francisco the differ- 
ence was less than two degrees, and in four of the months less than 


ter. 
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one degree ; except in the winter, when the change is similar in this 
respect at the two points. In November, December and January, at 
San Francisco, the thermometer falls from two to three and a half de- 
grees between 11 p.m. and sunrise. The same is true precisely of 
Philadelphia. But while at Philadelphia in all the other months the 
fall during the same period of the night is twice as great, it is less than 
half as much atthe former place. In other words, the temperature 
falls in the night afier 11 p.m. four times as much at Philadelphia, as 
at San Francisco, from February to September inclusive. 

In the summer months, there is scarcely any change of temperature 
in the night. The early morning is sometimes clear, sometimes cloudy, 
and always calm. <A few hours after sunrise the clouds break away, 
and the sun shines forth cheerfully and delightfully. ‘Towards noon, 
or most frequently about one o'clock, the sea breeze sets in, and the 
weather is completely changed. From 60 to 65 the mercury drops 
forthwith to near 50, long before sunset, and remains almost motionless 
till next morning. This is the order of things in three days out of 
four in June, July and August. May and September exhibit a degree 
of the same character, the sea winds establishing themselves in the 
former and declining in the latter month. ‘This subject will be more 
fully investigated under the head of winds. 

The remarkable uniformity of temperature at San Francisco, may be 
further illustrated by taking note of the number of days in the year 
which give the same degree. ‘The most frequent temperature at sun- 
rise was 53, the mercury standing at that point on forty-five mornings. 
The most frequent at noon was 64, forty-two days showing that tem- 
perature. Referring to my journal kept at Philadelphia, | happened to 
open at the year 1839, which exhibits a fair representation of the cli- 
mate there. [| find the most frequent temperatures at sunrise were 52 
and 68, but that the mercury stood at each of these points on fourteen 
mornings only. The greatest number of days in the year coinciding 
in temperature at noon was sixteen, with the thermometer at 68, 

At San Francisco, in the year 1851, there were one hundred and 
sixty-one mornings with the temperature from 50 to 54 inclusive. At 
Philadelphia the greatest number of mornings within the like range of 
the thermometer, in the year 1839, was but forty-six. At the former 
place there were two hundred and nineteen days within a range of 5 
degrees at noon, while the greatest number within that range at Phila- 
de!lphia was but sixty. 

It is not uncommon for the thermometer at noon to stand almost at 
the same point day after day, for one or two weeks. March, April, 
and October, were the most irregular months in this respect, being in- 
terspersed with a great proportion of warm days. But no other month 
of the year elapsed without exhibiting one or two weeks continuously 
when the mercury varied only five degrees. From the 12th to the 
26th of February (15 days), the lowest mark at noon-day was 55, and 
the highest 60. From the 2d to the 16th of June (15 days), the low- 
est was 65, and the highest 70. From the Ist to the 13th of July (13 
days), the lowest was 61; and the highest 65; and from the 17th to 
the 27th of the same month, the lowest was 60, and the highest 65, 
In the first 13 days of August, the lowest was 63 and the highest 65, 
—a variation of only two degrees. From the 13th to the 21st of Sep- 
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tember, the lowest was 65, and the highest 66; only one degree of 
variation in nine days. From the 2d to the llth of November (10 
days), the range was between 62 and 67, and from the 14th to the 24th 
(11 days), between 60 and 65. From December 8th to the 24th (15 
days), the variation was from 54 to 58, only four degrees. 

The sudden fluctuations of temperature incident to the climate of 
the Atlantic States are unknown here. We have none of those angry 
outbreaks from the northwest, which change summer to winter in a 
few hours. But the diurnal depressions of temperature in the after- 
noon are considerable. The average fall of the thermometer from 
noon to 11 p. m., for the whole year, is at Philadelphia 11 degrees; at 
San Francisco 14. The change at the latter place is the more striking, 
from its greater rapidity. In the season of the sea breezes, a few 
hours will reduce the temperature fifteen, twenty, and on some of the 
warmest days, twenty-five degrees; and this change is effected long 
before sunset. Under the head of winds, this subject will be more 
fully examined. 

Comparing one day with that succeeding, the difference is never 
great. The greatest difference during the year at noon, between two 
adjoining days, was 21 degrees. ‘Turning to the table for 1839, at 
Philadelphia, in the month of March alone, there are three instances 
exceeding this: the differences being in one case 29, in the second 
33, and in the third 35 degrees. ‘Though no other month was equal 
to March in this respect, yet there were several other examples during 
the vear, which exceeded the extreme at San Francisco. 

As regards the influence of the seasons on vegetation, the common 
order is reversed. ‘The entire absence of rain in the summer months 
parches the soil, and reduces it almost to the barrenness of a northern 
winter. ‘The cold sea winds of the summer solstice defy the almost 
vertical sun, and call for flannels and overcoats. When the winds 
cease, as they do in September or October, comes a delightful Indian 
summer. In November and December the early rains fall, and the 
temperature being moderate, vegetation starts forth, and mid-winter 
finds the earth clad in lively green and spangled with countless flowers. 
The spring opens with genial warmth, but just as the April sun begins 
to give promise of summer heat, its rays are shorn of their power by 
the winds and mists of the Pacific. 

These remarks apply only to a small portion of the State of Cali- 
fornia. Beyond the influence of the Bay of San Francisco and its 
outlet, the sea winds are scarcely perceptible, even near the ocean. 
In a subsequent chapter, I wil! present the results of my observations 
on the winds, clouds, rain, and other phenomena of the climate, as 
noticed at San Francisco, together with some notes on the climate of 
other portions of the State, and also its general relations to health. 

6. Resuscitation of Frozen Fish, (Sciemific American, vol. vii, No. 
22.)—We have received a great many communications on this subject, 
all of them corroborating the statement, “ frozen fish will come alive 
again when placed ina tub of water.” Quarterman & Son, of this city, 
{New York,| inform us that the fish in the streams of Westchester 
County, N. Y., are frequently caught, thrown out, left to freeze, and 
are resuscitated when thawed. Mr. Cummings Martin, of Taftsville, 
Vt., caught suckers out of White River, Vt., flung them on the ice, 
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allowed them to be there for hours until they were apparently frozen 
through, and would rattle in the basket like pine knots. When thawed 
out in cold water, they would wriggle and move about as good as new. 
J. H. Bacon, of Westchester, Mass., says he has taken tomcod out of 
the river, allowed them to freeze, carried them to Boston and has seen 
them come alive when thawed. William Rummel, of Jersey City, N. J., 
caught some perch in the Hackensack river, in 1836, which froze 
quickly, he carried them to market which was very dull, he then packed 
them in snow for three weeks, and after this, when applying pump wa- 
ter to them, every twenty-five in thirty swam about in the tub. He 
says if fish be frozen in moderate weather, and take a long time to do 
so, they will not return to life. Robert Pike, of Wakefield, N. H., says 
he has caught brook trout in January, which froze through in a few 
minutes, and which, after five hours, when he took them home and put 
them in a tub of cold water, swam around quite lively. ‘Thomas Power, 
of Hudson, N. Y., says he has seen fish which were frozen as hard as 
rock come to life when thawed in cold water. The fish were yellow 
perch found in the Hudson river. D. H. Quail, of Philadelphia, no- 
licing the statement of Prof. Lathrop, says he has caught fish in New 
Jersey, near Fortescue’s Beach, in Delaware Bay, in winter, in the fol- 
lowing manner, which is interesting: he says, ** having procured a small 
bout, we dragged it into the ponds that were formed on the marsh by 
high tides, and which were frozen over nearly hard enough to bear the 
boat; then commenced the sport; one would stand in front to break 
the way, another push the boat along, the third with a small crab net 
would scoop up the fish which could be seen upon the bottom frozen as 
stiff as bones—they were all large perch. I caught half a bushel, 
which, when taken home and put into a tub of cold water from the 
well, in a short time were swimming about quite lively. Mr. B. M. 
Douglass, of East Springfield, Conn., says he has caught perch, pick- 
erel, trout, and carp, in winter, allowed them to freeze, carried them 
for miles, and when thawed out in well water, not one in six but would 
come to life. He adds, they can be carried to any distance if kept 
frozen, but if not frozen quickly after being caught, “ they will not 
come too,” this he has always noticed. By this, it appears, that if a 
considerable time elapses between the period when the fish is taken 
out of the river and thawed they cannot be resuscitated. 

Ransom Cook, of Saratoga, N. Y., a very observing man, adds a new 
fact to this store of information on the subject. He says, that all fish 
which have been frozen and resuscitated, have their sense of sight de- 
stroyed—they all become blind. 

7. The Climatology of Arctic America in reference to the fate of 
Sir John Franklin, (Edin. New Phil. Jour., Jan., 1852, lii, 180.)— 
* The idea of a cycle of good and bad seasons has often been mooted 
by meteorologists, and has frequently recurred to my thoughts when 
endeavoring to find a reason for the ease with which at some periods of 
Arctic discovery navigators were able to penetrate early in the summer 
into sounds which subsequent adventurers could not approach, and to 
connect such facts with the fate of the discovery ships. But neither 
the periods assigned, nor the facts adduced to prove them by different 
writers, have been presented in such a shape as to carry conviction 
with them, until very recently. Mr. Glaisher, in a paper published in 
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the Philosophical Transactions for 1850, has shewn, from eighty years’ 
observations in London and at Greenwich, that groups of warm years 
alternate with groups of cold ones, in such a way as to render it most 
probable that the mean annual temperatures rise and fall in a series of 
elliptteal curves, which correspond to periods of about fourteen years, 
though local or casual disturbing forces cause the means of particular 
years to rise above the curve or fall below it. The same laws doubtless 
operate in North America, producing a similar gradual increase, and 
subsequent decrease of mean heat, in a series of years, though the 
summits of the curve are not likely to be coincident with, and are very 
probably opposed to those of Europe, since the atmospherical currents 
from the south, which in a period raise the annual temperature of Eng- 
land, must be counterbalanced by currents from the north or other 
meridians. ‘The annual heat has been diminished in Londoa ever since 
1844, according to Mr. Glaisher’s diagram, and will reach its minimum 
in 1851. It can be stated only as a conjecture, though by no means 
an improbable one, that Sir John Franklin entered Lancaster Sound at 
the close of a group of warm years, when the ice was in the most 
favorable condition of diminution, and that since then the annual heat 
has attained its minimum, probably in 1847 or 1848, and may now be 
increasing again. At all events, it is conceivable that, having pushed 
on boldly in one of the last of the favorable years of the cycle, the 
ice, produced in the unfavorable ones which followed, has shut him in, 
and been found insurmountable ; but there remains the hope that if this 
be the period of the rise of the mean heat in that quarter, the zealous 
and enterprising officers now on his track will not encounter obstruc- 
tions equal to those which prevented their skillful and no less enter- 
prising and zealous predecessor in the search from carrying his ships 
beyond Cape Leopold.” —Sir John Richardson. 

8. Optical Investigations occasioned by the Total Eclipse of the Sun 
on the 28th of July, 1851; by Dr. v. Feiirzscn. Greitswald, 1852: 
Th. Kunike, (from the Lond., Edinb. and Dublin Phil. Mag., March, 
1852, p. 232.)—The author was one of the numerous band of observers 
who planted themselves within the moon’s shadow upon the day above 
mentioned. His place of observation was Karlskrona in Sweden. He 
traces the doubt and mystery which have hitherto enveloped the phe- 
nomena attendant upon solar eclipses, to the fact, that they were observed 
solely by astronomers, and not by physicists. This remark appears to 
be scarcely applicable where such men as Professor Airy are con- 
cerned. Surely the man whose investigations on optics have won him 
such high renown is not likely to fall into the error of regarding the 
phenomena in question as lying beyond the limits of physical explana- 
tion, or of forgetting the possible influence of diffraction and interfer- 
ence in their production. 

Grounding his views on the theory of undulation, the aim of the 
author is to show that the corona, the colored light, and the red projec- 
tions from the moon’s rim during a solar eclipse, are all the production 
of diffraction and interference: the results of his inquiry, which cer- 
tainly evinces considerable ingenuity and a patient study of the phe- 
nomena, are as follows :— 

The corona observed from the absolute shadow of the moon owes its 
existence to the diffraction of the sun’s rays at the moun’s edge. 


Miscellaneous Intelligence. 441 


The colored fringes, caused by interference, exterior to the shadow, 
are the origin of the various colors observed on clouds during a total 
eclipse, as also of the colors which precede and follow the total 
occultation. 

The colored light observed during the total eclipse is the light re- 
flected from the colored atmospheric envelope which immediately sur- 
rounds the absolute shadow. 

The dark, bright, and oblique-directed radiations of the corona are 
phenomena of interference, due to diffraction by the mountains on the 
moon’s edge, when these mountains lie in or near the line which con- 
nects the observer with the sun. 

If, however, these mountains are peculiarly shaped, or if they lie 
outside the above line of connection, the light diffracted by them creates 
the appearance of the red projections. 

The red color of the projections, and of the surfaces which appear 
detached from the moon’s rim, and the increase and decrease of the 
projections according to the relative position of the sun, moon, and ob- 
server, are due to the deportment of the light sent to the observer from 
the ether particles in free space, when these particles, through the 
interference of the light diffracted on the mountains at the edge of the 
moon, are more strongly excited than the neighboring ones. 

9. On the accidental colors which result from looking at white ob- 
jects ; by M. D. M. Szcurn, (Comptes Rendus, Dec. 8, 1851, from Lond., 
Edin. and Dub. Phil. Mag., Jan., 1852, p. 77.)—(1.) If after having 
looked for some time at a white object the eyes are closed, a colored 
image of the object is seen. This image presents a number of colors, 
which change little by little. As an example, I will narrate the follow- 
ing instance. After looking at a very brilliant object, such as a white 
screen seen by the transmitted light of the sun, on closing the eyes the 
image appears at the first moment green, olive-green or yellow; but 
there is a red border all round, followed by much darker tints. After 
a few moments the image becomes decidedly yellow, but the colored 
border approaches towards the centre of the image: the latter acquires 
a deeper yellow, a zone of orange and a zone of red gain gradually 
upon the yellow, and at the same time the dark tint which was beyond 
the red separates into a number of colored zones of great intensity, pre- 
senting violet, indigo, blue, green. All the colors advance one after the 
other towards the centre of the image, which they successively occupy. 

By varying the brightness of the object, and the length of time of 
looking at it, I have been able to detect one or two constant series of 
colors, apparently very different, which these accidental images present. 

(2.) When the accidental image is formed in the eye, if they are 
opened towards a white surface, the image remains; but it generally 
passes from the tint which it has to one of those which it would assume 
at a later period if the eyes were kept closed, and at the same time the 
tints which still remain at the border advance more towards the centre, 
which they occupy successively. The white light which enters the 
eye has therefore the effect of accelerating the progression of the 
colors from the circumference to the centre of the image. I have 
traced this influence of the exterior white light, whether by opening 
the eyes before a surface more or less lighted, or by gradually opening 
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them, and I have found that the tint to which the image passes is more 
advanced in the series when the exterior light is more intense. 

(3.) My experiments have enabled me to observe those instances in 
which the accidental image of a white object passes through alternations 
of brightness and darkness; | have always observed that the images 
are colored. 

In the hope of being able to account for these effects, | have entered 
upon the study of the accidental images produced by colored objects. 
This part of the question has been much disputed. I have repeated 
almost all the experiments described by various authors, and have fre- 
quently been astonished at the results which I have obtained. I shall 
describe these in a second memoir. 

10. On the difference of Temperature of the Earth and the air imme- 
diately above it; by M. Rozer, (L’Institut, No. 948, p. 69.) —M. Rozet 
gives the following as the result of his observations at Gap during the 
summer of 1851. One of his thermometers was placed a centimeter 
below the soil, and the other in the shade a metre above it. During 
the clear days of June, July and August, the two thermometers stood 
at the same height at sunrise. From this time, that in the soil gained 
upon the other and reached its maximum at about 2 Pp. m., when it stood 
14° above the other. From this, the mercury descended again, so as 
to stand 1 or 2° above the thermometer in the,air at sunset, from which 
it slowly came into coincidence with it at sunrise again. ‘The amount 
of difference varied with the temperature, and was less during cloudy 
than during clear days; and if the day varied from clear to stormy 
and the reverse, it was indicated by a bend in the curve of codrdinates 
for the day. Sometimes during a rain, the soil was found to be lower 
than that of the air; but this was only for a short time. 

11. Extraordinary Spots on the Sun; (Lond., Edin. and Dub. Phil. 
Mag., Jan., 1852, p. 78.)—On Saturday last, the 29th of November, 
the solar macule, which have of late been very numerous, assumed a 
remarkable shape and occurred in very considerable number. Dr. 
Forster, who has been occupied of late in taking drawings of these 
spots, observes that he has never seen any spot on the sun’s disc so 
large or unusual in form as that which occurred on Saturday: it was 
of a long and irregular form, densely black, and surrounded with a 
widely-spreading greyish margin, as well as by several other smaller 
macula. Many other more round and compact spots appeared on other 
parts of the disc. But the most remarkable circumstance was the rapid 
changes observed in these phenomena. While Dr. Forster was observ- 
ing them, several new spots broke out into view. 

The connection of these phenomena with the abundance of wet and 
cold were formerly noticed by the late Dr. Herschel. Now that the 
weather has been dry in England, a more than ordinary quantity of 
snow and rain has fallen on the continent. 

Bruges, Dec. 5, 1851. 

12. Observations on a Red Snow, which fell in Switzerland on the 
3d and 4th of February ; by M. Enrensenc, (Monatsber. Berlin Acad., 
March 6.—This red snow covered a large extent of country, including 
Zurich, Berne, Schwyz, Lugano, Bergamo and Milan. It afforded a 
red precipitate which yielded on analysis a large quantity of lime and 
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silica, a little alumina, and some iron and magnesia. Microscopically 
examined, it was found by Ehrenberg to contain 63 organic forms, 
allied to those heretofore found by him in atmospheric dust, without 
any marine species. 

13. Declination and Inclination of the Magnetic Needle at Paris, 
(L’ Institut, No. 940.)—On the 16th of November, 1851, at 15 2" p. m., 
the declination of the needle at the Paris Observatory, in the pavilion 
situated at the south extremity of the terrace, was 20° 25’ 0”; and on 
the 20th of November, 1851, at 28 30™ p.m. the inclination observed 
with a compass and two needles of Gambey, gave as the mean of sev- 
eral determinations, 66° 55’. According to the results obtained at 
the Observatory during the preceding fifteen years, the annual diminu- 
tion in the inclination is very closely 3’. The mean of the results gave 
the inclination 67° 9’ for the Ist of January, 1841. 

OBITUARY. 

Witiiam Txuomrson.—The friends of science will be pained to learn 
the death of Mr. William Thompson of Belfast, Ireland. Having gone 
to London for the purpose chiefly of making arrangements for the ap- 
proaching meeting of the British Association in Belfast, he died there 
suddenly on Tuesday, Feb. 17, 1852, in the forty-seventh year of his 
age. Atthe time of his death, Mr. Thompson was President of the 
Natura! History Society of Belfast, and one of the Vice Presidents of 
the British Association for the Advancement of Science. He was an 
early friend of the Association, and took a deep and active interest in 
all the objects which it sought to accomplish. Though all branches of 
Natural History received his careful attention, it was to zoology that he 
devoted himself with the greatest ardor. His various papers published 
in the Annals and Magazine of Natural History, attest his great dili- 
gence and the value of his labors in this department of science. In 
this view the following publications of his deserve special notice: two 
** Reports on the Fauna of Ireland,”—the first on the Vertebrata, read 
before the British Association, and published in extenso in the Proceed- 
ings of 1840; the second on the Invertebrata, in 1843;—and “ The 
Birds of Ireland.” The Birds of lreland form the first part of a great 
work which he had planned on the Natural History of that island. It 
is understood that another portion of the work, the Fishes, was nearly 
ready for the press. Previous to his death, Mr. Thompson had made 
arrangements by will for the publication of his manuscripts in the event 
of his not living to complete his great undertaking. ‘The manuscripts 
are in charge of two gentlemen of Belfast, and they will be given to 
the world without unnecessary delay. 


VII. 


1. Knapp’s Chemistry Applied to the Arts and Manufactures. Vol. 
Ill. London and New York: H. Bailliere. 8vo, pp. 458, with 9 cop- 
per plates.—The third volume of Knapp, in its English dress, is, we 
understand, in advance of the German issue. It treats of those branches 
of chemical industry including the production of food and related to 
agriculture. Water forms an appropriate introduction to these topics. 
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Both in England and the United States, much attention has lately been 
bestowed on the interesting questions connected with the supply of 
water to cities. Numerous analyses of waters are quoted in this chap- 
ter, which would have been more complete had some notice been taken 
of the researches in the United States on the sources of supply for 
New York, Philadelphia, Boston, and other places, which have been 
neither few nor unimportant. 

The paragraphs on the preservation of ice will also appear very 
meagre to American readers. Some of the statistics of so considerable 
an industry should have been given under this head. 

Other subjects discussed in this volume are milk, butter, the prepara- 
tion of meat, corn, wheat, the potato, tea, coffee, chocolate, tobacco. 
In an appendix devoted to the preservation of meats, notice should 
have been taken of the very valuable process of Gael Borden, by 
which his meat biscuit”. are prepared—a product which received a 
Jury medal at the Great Exhibition of the industry of ali nations, and 
was esteemed the most important discovery in its class. 

The second section of the book treats of technological processes 
connected with agricu!tural industry, e. g., MILLs in general, Bread, its 
preparation, fermentation, baking, adulteration, &c. Starch from vari- 
ous sources, with the apparatus used in its manufacture, is fully dis- 
cussed. 

The sugar manufacture occupies nearly half the volume, and is 
handled in a very satisfactory way. Nothing can surpass the beauty 
of the illustrations in this volume, even transcending those in other 
parts of M. Bailliere’s Library of illustrated Scientific Works. The 
colored engravings at the close of the volume relating to the sugar 
manufacture are fine examples of mechanical drawings, but not supe- 
rior to the effective wood cuts so liberally bestowed in the text.* 

2. An Introduction to Algebra, being the first part of a Course of 
Mathematics, adapted to the method of instruction in the American Col- 
leges; by Jeremiau Day, D.D., LL.D., late President of Yale College. 
A new edition, with additions and alterations; by the author, and Pro- 
fessor Srantey, of Yale College. Durrie & Peck, New Haven.—lIn 
regard to a work so well and widely known as Day’s Algebra, it is 
scarcely necessary to do more than notice the fact of its revision, and 
describe the alterations which it has undergone. The old stereotype 
plates having become impaired from long and constant use, it was ne- 
cessary to renew them; and the author resolved to take the opportunity, 
thus presented, for making a revision of his work, in order to adapt it 
to the present state of instruction in our Colieges. It is not surprising, 
certainly, that some changes should have become necessary in the long 
period of half a century, which has elapsed since the first appearance 
of this text-book, and has witnessed such extensive changes in our 
Colleges and other educational institutions. It is surprising rather that 
the work, unaltered as it has been, should have continued to be gene- 
rally regarded, in spite of some acknowledged deficiencies, as the most 


* As this volume will probably not be reproduced in this country because of the 
great number and expensiveness of its drawings, it may be interesting to our read- 
ers to know that it may be had for $5 of M. Beilliere, 290 Broadway, N. Y., while 
the other volumes of the same series sell for 34 each. 
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convenient elementary text-book of Algebra: and that it should be 
found possible now, to supply these deficiencies in a manner abund- 
antly satisfactory, without altering in any essential point the character 
of the work. This fact affords a striking attestation of the skill and 
judgment with which the work was composed ; and proves that it must 
have been a great advance upon the time in which it first appeared. 

In making the proposed revision, Dr. Day engaged the services of 
Mr. Stanley, Professor of Mathematics in Yale College. Mr. Stanley, 
however was prevented, by necessary absence in Europe, from going 
through with the-entire revision. He had completed the chapter on 
Simple Equations, when it was thought expedient for his health that he 
should spend some time abroad. He returned, however, before the 
work, which in the mean time was continued by the author, had arrived 
at its conclusion: and the long and highly important sections on the 
theory and resolution of equations are from his pen. We would direct 
the particular attention of teachers, and others interested in this subject, 
to this part of the revised edition. The most serious deficiency of 
Day’s Algebra, as felt and complained of by many who acknowledged 
its distinguished merits, was the want of a sufficiently copious and ex- 
tended discussion of the theory of equations. This subject has been 
for some time assuming greater interest and importance in the view of 
teachers, and claiming for itself a larger share of space in the text- 
books, until, perhaps, it has gone a little beyond its proper limits, and 
encroached upon the rights of other subjects. However this may be, 
we are certain that the sections just referred to, on the General Proper- 
ties of Equations, and the Resolution of Equations, containing as they 
do from sixty to seventy pages, furnish all that can with any reason be 
regarded as desirable in an elementary treatise. These subjects are 
handled here with unusual tact, simplicity and clearness. [t would not 
be easy to do more to smooth the progress of the student through dis- 
cussions, which to many students of Algebra will always present very 
great and serious difficulty. ‘Thus in regard to Sturm’s Theorem, a 
very remarkable method for ascertaining the number and position of 
the real roots of an equation, which since its discovery has found its 
way into many text-books of Algebra, and which is admirably exhibited 
by Professor Stanley, it may be feared that a number in every large 
miscellaneous class of college students would fail to master thoroughly 
a discussion, which is of necessity so protracted and so abstract; but 
we are confident, that every thing has been done for them, which could 
be done by distinct and orderly arrangement, by consistent and per- 
Spicuous expression, and by copious illustration. Whatever difficulties 
may remain, they are not the fault of the writer, but are inherent in 
the very nature of the subject. 

We would direct attention also to the section on the Binomial Theo- 
rem. In the original work, this theorem was merely inferred from the 
analogy of particular cases, without any general demonstration. This 
deficiency the author has himself supplied in the present edition, with 
his characteristic clearness and simplicity. 

The doctrine of Permutations and Combinations has been introduced 
in a brief sketch, as a necessary preliminary to the demonstration of 
the Binomial Theorem. 
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Among the less extensive additions to the work, we may specify the 
method of multiplication and division by detached co-efficients,—the 
calculus of imaginary quantities, taken from the notes into the text,— 
the general properties of quadratic equations—and the value of the 


symbol 


Some changes have been made in the arrangement. Division by 
polynomial divisors, which was before reserved to the latter part of the 
work, is now brought under the general. subject of Division near the 
beginning. The methods for elimination in equations of two or more 
unknown quantities are brought in after Simple Equations, and prob- 
lems involving two or more unknown quantities are inserted under 
Quadratic Equations. 

There is only one important retrenchment to be noticed. The sec- 
tion on the Equation of Curves has been omitted, as the subject is now 
studied in most of our Colleges in the extended treatises of Analytical 
Geometry. 

The matter added to the work is thus much more considerable than 
that which has been withdrawn from it; and the number of pages has 
risen from 330 to 400. The work, however, in this augmented form, 
is not more extended than the majority of text-books on the same sub- 
ject; nor more extended than the present condition of collegiate in- 
struction in this department appears to render necessary. If any insti- 
tution should find more in the book than its own wants require, it would 
be easy to omit the more advanced sections; the other portions of the 
work have stiil the same elementary character as before. 

The essential features of this Algebra and its characteristic excel- 
lences are perfectly retained under all the alterations which have been 
described. ‘Those who are already familiar with the work, or with 
other productions of the same author, will be slow to suspect him of 
injuring his own plan by inconsiderate or ill-advised additions and alter- 
ations. We can say too with the fullest confidence, that Professor 
Stanley has wrought out the portions which he has contributed, in per- 
fect consistency with the spirit and method of the original work. There 
is no appearance of compilation—of botching heterogeneous and ill- 
assorted elements; the unity of the work is maintained from beginning 
toend. Everywhere we find that admirable method, which has been 
justly regarded as the highest excellence of this Algebra. It still pre- 
sents, in all its parts, the same faithful elaboration, the same conscien- 
tious thoroughness. There is no sign of haste or thoughtlessness or 
forgetfulness. Every part is equally exact and finished. Everywhere 
we trace the hand of one, who has begun by thinking through his sub- 
ject, and mastering it as a whole, and who is able thus to finish every 
part with reference to every other and to the general whole. Nothing 
is passed over slightingly, because less interesting to the writer. Noth- 
ing is left obscure from want of harmony in phraseology and method 
between different sections. 

Another distinguishing excellence of the Algebra is its judicious 
fullness of statement. Every process of development and reasoning 
is worked out patiently and distinctly through all its successive steps. 
Some may perhaps regard this as a disadvantage, and may hold that a 
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more compact and abbreviated style would have been preferable. 
There have been text-books, composed, some of them, by very able 
authors, in which the reasoning was barely indicated ; the leading steps 
only being given, while everything else was left to the ingenuity of 
the learner. Such works have not generally met with much accep- 
tance: they have been found, it would seem, inconvenient or defective 
in practice. They require of course the greatest care on the part of 
the instructor: he must be on the watch continually to supply, and to 
compel his pupils to supply, that which is wanting in the text-book. 
For whatever, in this respect, may be the character of the text-book, it 
is clearly most important for the pupil in his recitations, that he should 
be accustomed to a very full development. He should not be allowed 
to skim lightiy and sketchily over his work. He should be taught to 
notice and examine every point which is really essential to the conclu- 
siveness of his reasoning. He should be guarded against the common 
habit of taking for granted without further proof, that which appears 
plausible or probable upon its face. The great advantages, which are 
expected from the elementary study of mathematics, as a means of 
mental discipline,—the clearness of thought, correctness of reasoning 
and precision of statements, which are supposed to be imparted by 
mathematical study,—are liable to be more or less completely sacri- 
ficed, unless the student is trained in the outset of his course to thorough, 
copious and accurate development. It is therefore a matter of no 
small importance that he should have a model of this quality constantly 
before him in the text-book which he studies. And in this particular, 
it is not too much to say, that the author of this Algebra is the Euclid 
of his department. 

The practical superiority of this work, as a text-book for elementary 
instruction, is abundantly evinced by its long continued popularity. 
Many excellent treatises have appeared since this was published: yet 
it has not lost its hold upon the public favor. Many teachers have 
been sensible of the deficiencies which this revision was intended to 
supply: and yet have felt that these were more than balanced by su- 
perior and indispensable advantages. 

It only remains to add a word on the typographical execution of the 
book. ‘The press has been corrected with unusual care: and though 
absolute faulilessness is a thing not to be expected, it is believed that 
very few errors have escaped unnoticed. The style of printing has 
been altered in some respects; and the general appearance of the 
book is highly elegant and attractive. 

3. New York Journal of Pharmacy, vol. i, Nos. 1, 2, 3, for January, 
February and March, 1852.—This Journal is published by authority of 
the College of Pharmacy of the city of New York, and is edited by 
Bensamin W. McCreapy, M.D., Professor of Materia Medica and 
Pharmacy in the College of Pharmacy, assisted by a publishing com- 
mittee consisting of John H. Currie, Thomas B. Merrick, Eugene Du- 
puy, C. B. Guthrie, and George D. Coggeshall. ‘The College-of Phar- 
macy of New York was founded, as the address of the editor states, 
with a view to the elevation of the professional standing and scientific 
attainments of apothecaries, as well as to guard their material interests, 
by raising a barrier against ignorance and imposture. The establish- 
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ment of a Journal is to promote the same important object, besides 
contributing to the increase and diffusion of knowledge in this depart- 
ment, and exciting a spirit of inquiry and emulation in the profession. 
This Journal is issued monthly in numbers of 32 pages. It is stated, 
however, that it is no intention of the College to derive an income from 
the Journal ; and that as soon as the state of the subscription list war- 
rants it, it is intended to increase its size so that each number shall con- 
tain 48 instead of 32 pages. Terms three dollars per annum. 

4. Contributions to the Natural History of the Fresh Water Fishes 
of North America; by Cuartes Girarp. I. A Monograph of the 
Cottoids. 80 pp. 4to, with 3 plates in lithography. Smithsonian Con- 
tributions to Knowledge, vol. ili, Art. 3.—A list of the genera and spe- 
cies proposed as new in this memoir is given in our Appendix to 
this volume. The author first enters into a historical account of 
our knowledge of the Cottoids and of the synonymy of the species ; 
and then mentions the geological history of the family, under the rather 
singular title of “the Genealogy of the Cottoids.” He also briefly 
treats of the geographical distribution and habits of the species. The 
descriptions of the Cottoids of America are drawn out with fullness, 
and they are well illustrated in the plates. ‘The last plate contains 
figures of details of structure. 

5. Elements of Electro-Metallurgy ; by Aurrep Smeg, F.R.S., Ist 
Amer. from 3d London edit. Revised, corrected and considerably en- 
larged, 364 pp. 12mo, illustrated with stereotypes and numerous wood- 
cuts. New York, 1852. John Wiley.—The department of Electro- 
metallurgy is one of the sudden creations of science with the past 
fifteen years. From the active part which Mr. Smee has taken in the 
progress of this art, the public have full assurance that a treatise on 
the subject by him will be such as is demanded ; and this we find it. 
The author mingles in a history of the science with an account of its 
processes, and also enters somewhat into its theories—the latter a 
branch of the subject in which he has some peculiar views. The vari- 
ous kinds of galvanic batteries are described, their merits discussed, 
and of course Smee’s battery has a prominent place, as it well deserves. 
Electro-metallurgy, including its numerous details, occupies the second 
Book ; electro-gilding, silver-plating, etc., the ‘hird ; applications of 
the reduction of metals by galvanism, the fourth; the eiectrotype, 
the fifth; galvanic etching, the sixth; electro-disruptive etching, the 
seventh; voltaic blasting, the eighth. 

6. Grundziige der Geognosie und Geologie fir Schule und Haus, 
nach D. T. Ansted, Dana, Dufrenoy, Hausmann, Naumann, u. A. m. 
frei bearbeitet ; von Dr. Gustav Leonnarp. 172 pp., 12mo. Stutt- 
gart, 1852.—The author of this geological text-book, well known by 
his labors in geology and mineralogy, commences his work with a 
chapter giving the names and mineral constitution of the rocks. Gene- 
ral explanations follow with reference to the mode of occurrence of 
rocks and their subdivisions, and also a chapter on the grand divisions 
of the animal and vegetable kingdom, with reference to the subject of 
fossils. ‘The several rock formations are then treated of in a series of 
chapters, and wood-cuts of characteristic fossils are added in the text. 
Plutonic and volcanic rocks, and the action of volcanoes occupy another 
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division of the work; and then follows a chapter on the general fea- 
tures and existing phenomena of the earth’s surface. 

7. Report to the Louisiana State Medical Society on the Meteorology, 
Vital Statistics and Hygiene of the State of Louisiana; by E. H. 
Barton, A.M., M.D., to which is added an appendix showing the Ex- 
perience of Life Insurance Companies in Louisiana, &c., by H. G. 
Heartt. 66 pp. 8vo. New Orleans, 1851.—Dr. Barton discusses in 
this Report on the meteorology of New Orleans and vicinity, the rates 
of mortality and its causes, and in each point of view, this pamphlet 
contains numerous facts of importance, which we are prevented from 
citing at this time by our limited space. 

8. A. p’Arcuiac and J. Haime: Description de la Formation Num- 
mulitique de I’ Inde, précédée d’un Essai d’une Monographie des Num- 
mulites.—The importance of the nummulitic formations of Europe and 
Asia, gives great interest toa work which like this of Messrs. Archiac and 
Haime proposes to cover the whole ground, embracing the descriptions 
of species and their geological relations. M. d’Archiac is the eminent 
author of the “ Histoire des Progrés de la Geologie,” a most elaborate 
work that should be in the hands of every geologist, and M. J. Haime 
has been associated with Milne Edwards in several works on Coral 
Zoophytes. Their high reputation for thoroughness and accuracy will 
commend the work to the geologists of this country. The names of 
subscribers are solicited by the publishers, MM. Gide and Baudry, Paris. 

9. S. P. Woopwarp: A Manual of the Mollusca or a Rudimentary 
Treatise of Recent and Fossil Shells. 158 pp. 12mo, with wood-cuts 
in the text, and 12 steel plates.—An elegant plate of the Pearly Nau- 
tilus, from Owen, forms a frontispiece to this excellent manual. The 
subject of Mollusca is treated as a department of Zoology, the animals 
their structure, habits, and relations, as well as their shells being de- 
scribed with system and simplicity. After sixty pages on these topics, 
the work proceeds to a description of the genera and more prominent 
species. ‘The figures of species are thickly crowded on the 12 plates, 
and are well made. 

10. Dannemora Jernmalmsfalt i Upsala Ldn till dess geognostika 
beskaffenhet skildradt ett Forsék af A. Erpmann. Aftryck ur K. Vet. 
Ukad. Handi. for Ar. 1850. 138 pp. 12mo, with 16 plates. Stock- 
holm, 1851.—The iron mines of Dannemora are so famous as to give 
great interest to an account of them, especially by one so able as M. 
Erdmann. The author describes with care the geology of the region, 
and gives analyses of some minerals, with also mining statistics. Be- 
sides the usual superficial survey, he enters very fully into an account 
of the changes found in the veins or beds, at different depths of de- 
scent. These changes are illustrated in the plates, the form of the 
bed or masses of iron ore being shown by colors, and the successive 
plates exhibiting the variations of size and shape in these beds or 
masses. It is curious to observe the enlargement or coalescence of 
certain of the isolated beds, in the descent, and the disappearance or 
total change of character in others. Such plates show the nature of 
the whole mass and not merely its surface outline. Dannemora is 
situated near the small lake Dannemora, 18 to 20 miles north of Up- 
sala. The prevailing rock of the region is the feldspathic rock called 
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Helleflinta, but gneiss occurs near by on the east and west, and not far 
distant, granite. ‘There are some patches of granular limestone, and 
with these the iron beds are connected, the limestone being the usual 
gangue. 

11. Report on Meteorology; by James P. Esry. 65 pp. folio, with 
numerous charts.—This Report of Prof. Espy on Meteorology com- 
mences with a list of the many observers whose results have been col- 
lated in its preparation. In the following pages, Prof. Espy presents 
a review of the principles which he considers as established by the 
observations, and under the title of ** Directions for Mariners, etc.” 
many important facts, discussions and propositions are included. As 
we have no space at present for a discussion of these topics, we do not 
cite from them in this place. Various directions with regard to meth- 
ods of observing, and an enumeration of points of special interest, are 
also embraced in this part of the volume. The plates present to the 
eye, a summary of the observations upon winds of different periods 
and places, exhibiting their changes in storms during successive days, 
and marking the strength as well as direction of the wind, the amount 
of rain, and to some eutite the barometric pressure and temperature. 
There is therefore much information condensed into a single chart. 
Such maps carefully prepared are the best means of bringing out me- 
teorological results for general apprehension. We however observe 
that the work lacks the facts (that is, the meteorological tables) from 
which the maps are constructed, and we have no information also as to 
the special character and accuracy of the instruments with which the 
observations were made. It is to be hoped that in future Reports, both 
full tables and detailed particulars may be given. If but one portion 
is to be published, the maps, or the tables, the latter should have the 
preference, as of far higher value to meteorological science. The 
voluminous Russian meteorological! Reports under government authority, 
are excellent models in this respect. 

12. Michaux’s North American Sylva, with three Supplementary 
volumes; by T. Nurraty. R. P. Smith, Philadelphia, Publisher—The 
three volumes by Nuttall contain 121 colored plates, and add greatly to 
the value of the original magnificent work by Michaux. We would 
direct attention to the advertisement of this work in our advertising 
sheet, and also to that of Carson’s Illustrations of Medical Botany. 

13. A Synopsis of the Family Naiades; by Isaac Lea.—A new 
edition (the third) of this work has been put to press by the author. It 
will be in 4to, like the last, and double the size. 


D. A. Wexts: The Annual of Scientific Discovery, for the year 1851. Boston, 
1852. 

Ww. Henry Harvey: Nereis Boreali-Americana, or Contributions to a History 
of the Marine Alge of North America. Part I, Melanospermex. Smithsonian In- 
stitution. New York, 1852. G. P. Putnam. A notice of this work will appear in 
our next number. 

PROCEEDINGS OF THE ACADEMY OF NatURAL Scrences or Purapetpura, vol. vi, No. 
1.—p. 1. Death of fish in the bay of Callao from the escape of sulphuretted hydro 
gen from its bottom; J. Z. Burtt.— Rhinoceros americanus, a new species; J. Leidy. 
—Notes on some Fossil Suiline Pachyderms from Mlinois, (Hyops depressifrons now 
called by the author Dicotyles depressi frons, and Protocherus prismaticus); by J. L. 
LeConte.—p. 5. Notice of a fossil Dicotyles (D. costatus) from Missouri; J. LZ. Le 
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Conte-—p. 6. Conspectus of the Crustacea of the Exploring Expedition under Capt. 
Wilkes, U.S.N., including new species and genera of Paguri and of Megalopidea, 
and a synopsis of the genera of Macroura with new genera and species ; James D. 
Dana.—p. 80. On certain characteristics of the Troglodytes Gorilla of Gaboon River 

H. A. Ford—p. 34. Emys Culbertsoni, a new fossil turtle from Nebraska Terr.; J. 
Leidy.—p. 35. Delphinus Conradi from the Miocene of Va, Thoracosaurus grandis, 
from the Greensand formation of New Jersey; J. Leidy.—p. 35. On the difference 
between Primordial races and Introduced races; J. L. LeConte.—p. 36. Hints to- 
wards a natural classification of the family Histrini of Coleopterous Insects; J. I. 
LeConte—-p. 41. Synopsis of the Parnide of the United States; J. L. LeConte— 
p. 45. Synopsis of the Eucnemides of Temperate North America; J. L. LeConte—— 
p- 49. On the Impregnation of the Eggs of the Queen Bee; L. L. Langstroth._— 
Plates 10 and 11, representing Vireo Huttoni, Vireosylvia philadelphica and Vireo- 
sylvi a flavoviridis, illustrate vol. v, pages 150 to 153. 

ProceepiInGs oF THE Boston Society or Natura History.—Fesrvary, 1852.— 
p- 129. On a Mastodon tooth from near Baltimore; Dr. Warner—p. 131. On fossil 
rain-drops; Desor, C. 7. Jackson—p. 133. A new +: cies of Ophiolepis (O. tenuis), 
and remarks on other American species; Ayres.——p. 137. Description of a new Pla- 
naria and a new Nemertes from the Coast of Florida (Thysunozoon nigrum and 
Meckelia atra); C. Girard— -p. 137. On the geographical range of certain North 
American Reptiles; H. 2. Storer—p.138. Deseriptions of five = W species of Fossil 
Fish and on the fossil plants of the Albert Coal Mine from near New Brunswick; C. 
T. Jackson.—p. 143. Description of the Chirodota Gould ; Ayres—Mancu. 
p. 146. Notes on the Reptilia of Aiken, Georgia; W. 1 Burnett. —Heterodon niger 
found in Connecticut ; A yres.—Cistudo Blandingii, 43 1 in Massachusetts; Storer.— 
Salamandra symmetrica, found in Canada.—p. 147. Notes on the Holothuride of the 
United States; Ayres. —p. 149. Notes on the brain and spinal chord of the Lophius 
J. Wyman—p. 152. On a specimen of Stigmaria in Anthracite; J. £. 


ainericanus ; 


Teschemacher.—p. 155, Descriptions of new species of Cyclas ; Prime. 
ANNALES pe Curie et pe Puysigue—J ANUARY, 1852, vol. xxxiv.—Recherches 
sur la constitution de l'atmosphére; MW. Lewy—Mémoire sur les acides 


et malique; Pasteur—Mémoire sur l'induction électrodynamique ; Riccardo 
Felici (de Pise.)—Sur la production directe des hydracides, 4 l'aide des corps poreux ; 
M. B. Corenwinder.—Note sur la vitesse du son; .W..A. Bravais.—Extrait d'une Let- 
tre de M. le colonel Joaguin Acosta.—Note sur les sels ammoniaco-cobaltiques sur- 
oxygénés ; Fremy.—Sur le stibéthyle, un nonveau radical organique renfermant 
de lVantimoine ; Liwig et Schweitzer—Mémoire sur les courants thermo-élec- 
triques ; M. Magnus.—Note sur la réfraction conique intérieure; J. Beer—De Yac- 
tion de l'électricité ordinaire sur les cor ps cristallisés ; M. Knoblauch —Détermination 
du pouvoir rotatoire moléculaire du quartz, par une méthode applicable a tous les 
phénomeénes chromatiques; J. Broch—Sur la rotation du plan de polarisation pro- 
! par les courants électriques; /, Wiedemann.—Sur la conductibilitié électrique 
lu sulfure d'argent et du sous-sulfure de culvre ; M. Hittor#f—F EBRU ARY.—Sur 
Yexplication du phénomeéne des couronnes; M. Verdet—Note sur absorption des 
ulmates solubles par les plantes; Jf. J. Malaguti—Note sur les combinaisons de 
quelques amides; VW. V. Dessaignes.—Mémoire sur le cyanure double de potassium 
et d'argent, et sur son role dans l'argenture électrochimique ; Mf. H. Bouilhet—Ob- 
servations sur les propriétés optiques des micas et sur leur forme cristalline; AM. Z. 
de Senarmont.—Meémoire sur la diffusion de la chaleur; MM. F. dela Provostaye et 
P. Desains.- “Sur le stibméthyle et ses combinaisons ; Me Landolt.—Recherches sur 
ielques = dérivés de l'acide } hippurique ; MAM. Nicolas Socoloff et Adolphe 

r les propriétés diamagnétigues de la Somme et des gaz; M. Faraday. 
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